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General Description 


This systen provides means of tranmitting typewritten information by 
printing telegraph from a sending station to one or more receiver-projector 
stations. Messages are transmitted from a Teletype Model 15 page printer at 
the sending station and are recorded simultaneously at all receiver 
projector stations connected to the systea. 


Each receiver-projector station utilizes a projector cabinet which encloses 
two receiving units as follows: A Model 15 page typing unit which typewrites 
the message in successive lines on a continuous transparent web, from which 
it 1s projected on to a screen approximately three fect wide and two feet 
highs and a Model 1, tape printer which typewrites the message on a continuous 
narrow strip of paper tape which may be used for reference. A projector 

frame within the cabinet supports the Model 15 typing unit and the optical 
equipment. 


The transmitting machine also typewrit nding station record in 
successive lines on a continuous roll of paper which may be torn off in 
convenient page sizes for handling, filing, etc. The sending station printer 
set consists of a metal table, a typing unit, a transmitting keyboard, a 
printer base, a motor unit and a printer cover. 
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‘The selector magnets of all Teletype printers on the system are connected in 
series with the transmitting contacts of the sending printer. 


One control relay is provided at the sending station and at each receiver 
projector station. The page printer motor at the sending station and the 
tape and page printer motors at the receiving stations are connected to or 
disconnected from power by the contacts of their respective control relays. 
The windings of all control relays on the system are interconnected, subject 
to control by the manual switch’ on the page printer at the sending station. 
Because of the resistance of the control relay windings, two parallel control 
circuits of approximately equal resistance are provided. 


‘Thus the motors of all printers connected to the system may be started or 
stopped simultaneously under control of the printer switch at the sending 
station. 


Each receiver-projector station may be connected or disconnected from the 
system by means of a double-throw gang toggle switch at the sending station. 
When stations are so disconnected, approximately equivalent resistors are 
substituted in the signal and control circuits. 


A projector lamp and exhaust fan in the projector cabinet at each receiver- 
projector station are turned on and off by means of a manual switch on the 
left side of each projector cabinet. 


Signaling Code 


The signaling code used to tranemit characters is the "start-stop" five-unit 
code, which consists of five selecting impulses, used in various combinations 
of current and no-current intervals, and two synchronizing impulses. Each 
group of five selecting impulses is preceded by a start impulse and followed 
by a stop impulse. These start and stop impulses are used to maintain 
synchronism between all stations on the circuit. Impulses which energize the 
selector magnets on the printers are known as "marking" impulses and those 
which do not, as "spacing." Figure 1 shows graphically the five-unit code. 
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The keyboard tranmitting unit is used to send electrical impulses of the 
five-unit code to the receiving mechanism of the typing units. These 
received impulses will cause the typing units at the connected stations to 
print a copy of the message sent by the keyboard operator. 


The \sensmitting mechanism (Figure 28) consists 
transmitting contact springs; a transmitting shaft with cam 
operating the contacts, and three banks of key levers with 
mechanism for controlling the code transmitted by the contacts. The trans- 
mitting shaft is geared to the main shaft of the typing unit and rotates 
continuously while the motor is running. The transmitting cam sleeve is 
normally held stationary by the action of a clutch on the transmitting shaft. 
‘This ciutch is normally held disengaged by a clutch throwout lever, When a 
key is depressed the driven member of a clutch (Figure 2) is permitted to 
move into engagement with the driving menber, thus causing the cam sleeve to 
revolve. At the end of a revolution, the driven member of the clutch is 
disengaged from the driving menber by the clutch throwout lever and the cam 
sleeve is brought to a stop until the next key is depressed. 


Beneath the key levers are five selector bars and a universal bar extending 
the width of the keyboard. ‘The selector bars are provided with sar-tooth 
shaped notches, as shown in Figure 3, according to the requirenents of the 
signaling code. These bars rest on rollers and are guided at each end so 
that they may be easily moved endwise. 


When a key is depressed, the key lever strikes the slanting sides of the 
selector bar notches, thus moving the bars either to the right or left 
depending upon whether the impulses, corresponding to the position of the bars, 
are "spacing" or "marking." The universal bar (Figure 2), which is connected 
to the trip-off pawl, controls the starting and stopping of the transmitting 
cam sleeve. It is pivoted at its two ends in such a way, that the depressing 
of any key moves it downward so as to actuate the clutch throwout lever. Thus, 
whenever a key is depressed, the selector bars are positioned to control the 
code and the universal bar is moved downward, in order to close the clutch 

and transmit the signal. 


Each selector bar engages a vertical locking lever at its right extremity and 
positions it to correspond with the code impulse to be transmitted (Figure 3). 
Each locking lever controls the motion of a contact lever by either allowing 
the contact lever to close its contact when the cam sleeve revolves or 
restrict the motion of the contact lever. If the upper end of the locking 
lever is positioned to the left, corresponding to a spacing impulse, it engages 
the contact lever and prevents it from rising into the indent of the cam as it 
rotates, thus holding the circuit open for that impulse (Figure 3-A). If the 
locking Jever is positioned to the right, corresponding to a marking impulse, 
it does not interfere with the movement of the contact lever (Figure 3-3). 
‘Then, as the cam sleeve revolves, the contact lever, riding on the surface of 
its cam, rises into the indent wreby allowing its contact to close and 
send out a marking impulse. the trananitting cam sleeve rotates, the 
impulses, either "marking" or "spacing," are tranamitted in succession. 


A start-stop cam controls an additional contact lever which, in turn, 
actuates the start-stop contacts. These contacts are opened at the beginning 
of each revolution of the cam sleeve to transmit the start impulse (spacing) 
and remain open during the transmission of the five code impluses. After the 
fifth code impulse has been tranamitted, the start-stop contacts close and 
send the stop impulse (marking) to the line. These contacts will remain 
closed until the next key lever is depressed. A lock loop (Figure 28), which 
4s raised by a lock loop cam at the end of each revolution to allow the new 
combination to be set up, is used, while in its downward position, to prevent 
a change in the combination being transmitted. This is done by holding the 
locking levers in their set positions while the signals are being trans- 
mitted. This arrangement also makes it impossible to depress another key 
until the signal for the previous character has been transmitted. 


The keyboard is equipped with a space repeat device which permite the trans 
mission of contimuous space: jen the space key lever is depressed, a 

space repeat rod (Figure 28), which is connected to the key lever extension, 
will rotate the intermediate pawl (Figure 2). The intermediate pawl will, in 
turn, hold the clutch lever out of engagement with the throwout cam on the 
clutch driven member, Thus, the transmitting cam sleeve will be permitted to 
revolve continuously until the space key lever is released. 


Page Typing Unit (Sending Station) 
Receiving Page Typing Unit (Receiving Station) 
Receiving Tape Printer 17 


Print: 


Printing is accomplished by means of type bars which are mechanically thrown 
against a platen. The type bar to be selected is determined by the setting 
of five code bars (Figures 27 and 36) which are controlled by line signals 
through the medium of the selector mechanism. The code bars are so arranged 
that notches along one edge will be lined up so as to permit a selected pull 
bar to move into the path of a pull bar bail. The pull bar bail engages and 
operates the pull bar, thus throwing its associated type bar agsinst. the 
platen. 


‘The purpose of the selecting mechanism is to receive the impulses from the 
transmitting station and distribute them mechanically, thereby setting up 
various code combinations on the vanes and code bars (code bars only on tape 
printer). These combinations will determine the character to be printed or 
the function to be operated. The selector mechanism is actuated by a 
selector cam sleeve located on the main shaft of the typing unit (Figure 29). 
A friction clutch consisting of two felt washers, four friction discs and a 
compression spring (Figure 4) is used to drive the selector cam sleeve. The 
distribution of the impulses is controlled from th 
(Figure 5) which receives the code impulses from Normally, when 
the machine is running idle, the armature of the selector is held attracted 
and the stop arm of the selector cam sleeve is against a stop lever (Figure 5) 
which, in turn, is held by a trip latch, Because the stop arm which is part 
of the selector cam sleeve is engaged with the stop lever, the cam sleeve is 
prevented from revolving. When the start impulse is received, the armature is 
released and pulled away from the magnet pole pieces by the armature lever 
spring (Figure 6). This action will move the trip latch out of eng it 
with the stop lever, thereby releasing the stop arm and allowing th tor 
can sleeve to revolve with the main shaft, As the cam sleeve revolves the 
armature cam moves the armature momentarily against the selector magnet. If 
the impulse is "marking," the magnet will continue to hold the armature in 
the attracted position during that impulse. However, if the impulse received 
is "spacing," the armature will be withdrawn from the magnet by the armature 
springs 


The position of each code bar is determined by the action of the respective 
selector cam, working in conjunction with a selector arn (Figure 6), which is 
controlled by the selector armature. Motive force is supplied to the code 
bars by selector lever springs through the medium of selector levers, swords, 
"T" levers, vanes and code bar bell cranks (on tape printer the "T" levers 
engage the code bars directly), see Figures 2 and 6. Assuming that the code 
signal for the letter "5" is being received, the action of the selector 
mechanism would be as follows: Upon the reception of the start impulse 

(a no-current impulse), the armature moves to the spacing position, thus 
imparting motion to the trip latch plunger (Figure 5) which, in turn, causes 
the trip latch bell crank to move the trip latch out of engagement with the 
stop lever, thereby releasing the selector cam sleeve stop arn as previously 
explained. The selector cam sleeve starts to revolve under the influence 

of its friction clutch, and the No. 1 selector cam engages No. 1 selector 
lever, when the first impulse of the letter "E" ("marking" impulse) 

has been received by the magnet from the line, The armature, which had been 
moved against the pole pieces by the armature cam, remains in that position 


and holds the marking extension of the selector arm in the path of the marking 
am of the sword. When the No. 1 cam actuates No. 1 selector lever, this 
lever is rotated counterclockwise, carrying with it the sword, which strikes 
the marking extension of the selector arm and is thereby rotated clockwise 
about its pivot point "4". This action positions the sword, so that, when 

No. 1 cam clears the selector lever, the selector lever spring will move the 
sword against the marking arm of the "T" lever and exert sufficient pressure 
to move the vane and code bar (code bar only in the case of tape printer) to 
their marking position. As the selector magnet is de-energised, when selector 
levers 2, 3, 4 and 5 are actuated by their cams, the armature and selector 
am retum to their spacing position as shown on Figure 6. In this position, 
the selector arm will be in the path of the spacing arms of the swords, 
causing then to rotate counterclockwise and apply pressure to the spacing ams 
of the "M™ levers when the selector levers ride off the peaks of the cams 
Pressure applied to the spacing arms of the "M™ levers will then move the code 
bars to the spacing position. With No, 1 code bar in the "marking" position 
and Nos. 2, 3, 4 and 5 in the "spacing," there will be a notch in each code 
bar aligned for the *E* pull bar, 


Locking Cam 


The locking cam has five high and five low portions on its periphery against 
which the locking lever is held by its spring (Figure 7). During that part of 
each impulse, when the swords are being positioned by striking the selector 
arm, (at the time when any cam is operating the corresponding selector lever) 
& low portion of the locking cam is in contact with the locking lever. The 
selector ara will then be held firmly in position by the locking extension of 
the locking lever as it engages the locking wedge on the selector arm. When 
the locking lever is riding on the high portion of the locking cam, the lock- 
ing extension will be held away from the locking wedge, and the selector arm 
will be free to move in response to the next movement of the armature, 
Because the armature cam starts to move the armature toward the selector 
magnet before the locking lever releases the 
spring 1s provided as a yield between the armature lever and 


Sinchronisn 


Tranemitted signals sent out by the transmitting mechanism will not be 
interpreted correctly by the receiving mechanism, unless the receiving 
mechanism is kept in synchroniam with the transmitted signals. Synchronism 
is maintained by having the receiving selector cam sleeves rotate faster than 
the tranaitting cam sleeve and by use of the start and stop impulses in the 
following manner: 


As previously described, the reception of the start impulse starts the 
selector cam sleeve on the receiving unit revolving. At that moment, the 
selector cam sleeve is in unison with the trananitting cam sleeve. The 
selector cam sleeve revolves one-seventh faster than the transmitting cam 
sleeve, but the selector cam sleeve is so constructed that the distance 
traveled from the position where the cam sleeve starts to move a selector 
lever to the position where it starts to move the next selector lever is one- 
seventh greater than the distance traveled by the transmitting cam sleeve 
from where it can control the transmission of one impulse to where it can 


control the next. In other words, for a certain travel of the transmitting 
cam sleeve, the corresponding travel of the selector cam sleeve is one- 
seventh greater but, as the selector cam sleeve travels one-seventh faster, 
it will reach its second position at the same time the tranemitting cam 
sleeve reaches its second position. 


The selector cam sleeve completes its revolution before the transmitting cam 
sleeve completes its revolution, but the transmitting cam sleeve causes a 
stop impulse to be transmitted which stops the selector cam sleeve until the 
transmitting cam sleeve again causes the start impulse to be transmitted. 
Normally, when the selector cam sleeve is one-seventh faster than the trans- 
mitting cam sleeve, the selector cam sleeve is at rest one-seventh of the 
transmission time. If the speed of the selector cam sleeve is faster or 
slower than the exact speed, the selector cam sleeve remains at rest more or 
less, respectively. Of course, there may be a slight error in the relative 
position of the selector cam sleeve in the various positions, but the 
mechanisms are so constructed to provide for this and, due to the fact that 
the selector cam sleeve starts each revolution in unison with the trans- 
mitting cam sleeve, this error does not become accumulative. 


PAGE TIPING UNIT (SENDING STATION) 


‘The main shaft is driven by a gear, located at the right end, which meshes 
with the motor pinion. To the left of the main shaft gear is the keyboard 
driving gear which connects with the transmitting shaft on the keyboard. The 
keyboard driving gear is omitted from machines at the receiving stations. 


A spacing pinion, centrally located on the main shaft, meshes with a spacing 
gear mounted on a spacing shaft which is positioned vertically to the rear of 
the main shaft (Figure 30). The spacing pinion on the main shaft is driven 
by a friction clutch on its right and is controlled from an escapement 
ratchet on its left. Two escapement pawls mounted on a bail mounting shaft 
(Pigure 8-B) govern the rotation of the escapement ratchet. 


A bail cam unit having two cams; one for operating the printing bail 
(Pigure 9) and the other for operating a function bail, is provided. The 
bail cam unit is driven by means of a jaw clutch and its revolutions are 
controlled from the selector, through the medium of a clutch throwout lever 
(Figure 4) and a sixth cam on the selector cam sleeve. 


‘The selector cam sleeve is fitted over the left end of the main shaft and is 
driven by a friction clutch. 


Main Shaft Clutch Throwout Leve: 


Following the selection of a character, the sixth cam on the selector cam 
sleeve disengages the clutch throwout lever from the jaw clutch on the main 
shaft. The clutch teeth then engage and the printing and function bail cams 
make a complete revolution. The printing ani function bail cams operate 
their respective bails 20 as to print a selected character or perform a 
function. At the end of each revolution of the bail cam unit, the clutch 
throwout lever engages the projection on the clutch driven meaber and cams 
it out of engagement with the driving meuber. From the foregoing, it is 
obvious, that a selecting cycle and an operating cycle are required for each 
character or function. However, any character or function may be selected 
while the printing of the previous selection is taking place. This 
simultaneous action is known as "overlap." 


Erinting 


‘The mechanism that enters into the printing of a character consists essentially 
of @ printing bail cam, @ printing bail, a pull bar bail, pull bare and type 
bars, See Figure 9. 


The printing bail and its operating arm are mounted on the bail mounting shaft, 
The operating arm pivots below its central portion and has a roller attached 
to its lower end, The upper end of the operating arm mounts an adjusting 
screw which bears against the printing bail. A printing bail spring (Figure 
31) hooked to the right side of the printing bail tends to pull the bail 
forward against the adjusting screw, thereby causing the operating arm roller 
to follow the printing bail cam. Rotary motion of the printing bail cam will 
cause the printing bail to move forward and back. 


Mounted on top of the printing bail are two printing bail blades (Figure 31) 
that extend the length of the bail. These blades are provided to facilitate 
printing on all portions of the line. Located between the printing bail 
blades (when the carriage is in place) ie a plunger roller (Figure 9) which 
extends downward from a pull bar bail plunger mounted on the carriage. The 
Plunger is supported by guide rollers at its rear end and is attached to the 
pull bar bail at the front. The pull bar bail is located beneath the pull 
bars and is supported by a guide roller (Figure 32) at each end. The move- 
nent of the printing bail applies a reciprocating motion to the pull bar 
bail plunger and bail for the purpose of actuating the pull bars. 


When the bail cam unit is in its normal stopped position, the printing beil 
operating ama roller is resting against the high portion of the printing bail 
cam. With this roller against the high portion of its cam, the printing bail 
and pull bar bail will both be in the rearmost position, thereby holding the 
forward ends of the pull bars raised clear of the code bars, so that the 

code bars may respond to selection. As the printing bail cam rotates, 
following the selection of a character, the printing bail operating arm 
roller rides to the low part of its cam, thus permitting the printing bail 
spring to move the printing and pull bar bails forward. As the pull bar bail 
moves forward, it will allow all pull bars to rest on the code bars under the 
tension of the pull bar springs. The selected pull bar will drop into the 
notch set up for it in the code bars, which will position it lower with 
respect to the bail than the other pull bars. As the pull ber bail continues 


on its forward stroke, it will engage a notch on the selected pull bar, but 
unselected pull bars, The forward movenent of the selected 
pull bar will cause its associated type bar to strike the platen. Before the 
pull bar bail reaches the limit of its forward travel, a stripper plate 
(Figure 9), located below the pull bars, cams the selected pull bar off the 
bail and momentum carries the type bar against the platen. As the roller on 
the printing bail arm rides to the high part of its cam, to complete the 
printing cycle, the printing and pull bar bails will be moved to their rear 
position. The pull bars will then be raised clear of the code bars so that 
they are free to respond to a new selection. 


Locking Function Lever 


A means is provided to hold the vanes in their selected positions until the 
printing of the character has taken place. This is accomplished by the use 
of a locking function lever. The locking function lever is the first on the 
right of oe function levers, which are located immediately behind the vanes 
‘Figure 10). 


When the printing bail is in its rear position, the function lever bail, 
mounted on the printing bail (Figure 9), holds the locking function lever 
away from the vanes. When the printing bail is permitted to move forward, 
the function lever bail roller moves downward, allowing the function lever 
spring to pull the lever against the rear edges of the vanes, The locking 
function lever will engage each vane, whether its rear edge be raised by a 
marking impulse or brought downward by a spacing impulse, thus locking the 
vanes in their selected positions. 
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The operation of the remaining function levers is described under "Functions." 


Spacing 


Spacing is accomplished by moving the carriage. To facilitate spacing, the 
carriage is mounted on three support rollers (Figure 9); one of which 
operates on a rear carriage track, and two ona front. The rear track is a 
rectangular rod locsted below the platen assembly. The front track is a 
cireular rod located above the vanes, The front track is slotted throughout 
its length, so that the heads of two carriage guide screws, located at either 
side of the carriage casting, will be guided therein, 


The carriage is connected to the spacing shaft by means of a rack and pinion 
(Figure 9). The rack is mounted on the rear of the type bar carriage casting 
and the pinion is attached to the upper end of the spacing shaft. The 
spacing shaft, extending downward, passes through the spacing shaft gear. 

dust above its lower bearing, the spacing shaft mounts the carriage retum 
clutch, the lower member of which is rigidly attached to the shaft, The 
upper member of the clutch connects with the spacing shaft gear. The carriage 
return clutch members are in engagement at all times except when the carriage 
is being returned from the end of a line. The function of this clutch is 
described under "Carriage Return." 
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The spacing shaft gear meshes with the spacing pinion on the main shaft as 
previously described under "Main Shaft." Spacing is controlled from the 
printing bail through the medium of the escapement pawls. The action is as 
follows: With the printing bail in its rear position, the rear escapement 
pawl is engaged with one of the teeth on the spacing escapement ratchet, thus 
holding the ratchet and spacing gears stationary. See (Figure 8B). As the 
printing bail starts to move forward, the escapement pawl operating arm 
strikes the lower end of the rear pawl, thereby moving it out of engagement 
with the tooth on the escapement ratchet. At the same time the front escape- 
ment pawl moves against the ratchet and into the path of another tooth which 
At will engage after the ratchet has traveled one-sixth of a space. The 
printing operation then takes place. Near the end of the return stroke of 
‘the printing bail, the operating arm lifts the front escapement pawl out of 
engagement with the escapement ratchet and at the same time the rear pawl 
moves against the ratchet. This action will allow the spacing mechanism to 
revolve sufficiently to space the carriage five-sixths of a space at the end 
of which the rear escapement pawl will engage a tooth on the ratchet. The 
remaining one-sixth of a space will be added preceding the printing of the 
next character a¢ described in the foregoing. 


When the type bar carriage reaches the end of a line, the right margin 
adjusting screw (Figure 8-A) moves the spacing stop lever into the path of 
& projection on the spacing stop sleeve, thus blocking rotation of the 
spacing mechanism and preventing further spacing of the carriage, 


Margin Signal Bell, 


Before the type bar carriage reaches the end of its travel, it operates the 
margin bell as a warning to the operator that the end of the line is near. 
See Figures 11 and 30, The margin bell pawl on the type bar carriage will 
depress the margin bell cam and rotate the margin bell cam shaft, thus 
moving the bell hammer away from the bell, against the tension of its spring. 
When the bell pawl has been spaced beyond the cam, the bell hammer will be 
released and its spring will cause the hammer to strike the bell. 


boon Feed! 


The end of the ribbon feed lever engages the notched extension on the pull 
bar bail plunger (Figure 12). The ribbon feed pawl, which actuates the 
feed ratchet, is attached to the ribbon feed lever. With each operation of 
the pull bar bail plunger, the ribbon feed ratchet and the ribbon feed 
ratchet gear, which are rigidly connected, advance one tooth. This motion 
is extended through a train of gears and shafts to either of two ribbon 
spools for the purpose of feeding the ribbon. 


Ribbon Reverse 


Assuming that the ribbon is being wound on the right-hand spool and is 
almost unwound from the left, an eyelet inserted near the end of the 

ribbon will engage and rotate the left ribbon reverse arm. Rotation of 
this arm will move the left ribbon reverse pawl into the path of the ribbon 
reverse bail (Figure 13). As the bail moves toward the rear, it will engage 
the pawl and thereby shift the ribbon feed shaft to the left. The ribbon 
feed shaft gears will disengage on the right and engage on the left, causing 
the ribbon to wind on the left spool. The reversing operation will take 
place in a similar manner on the right side of the assembly when the eyelet 
near the right end of the ribbon engages with the right ribbon reverse arm. 


Ribbon Oscillation 


So as not to obscure the printing, the ribbon is moved below the printing 
Line after each character has been printed. To accomplish this, the ribbon 
is supported by a ribbon carrier attached to the front end of a ribbon 
oscillator lever (Figure 14). The oscillator lever pivots on a shoulder 
screw in the front end of a shift lever and has a lower extension which 
connects with the left plunger arm on the pull bar bail plunger. An 
oscillator lever spring causes the oscillator lever to follow the movement 
of the left plunger arm. With the pull bar bail plunger in its rear 
position, the ribbon is normally held below the printing line. The forward 
movement of the plunger will permit the oscillator lever spring to raise 
the ribbon into the path of the type bar. The ribbon shift lever (Figure 1), 
on which the oscillator lever is mounted, pivots on a ribbon shift lever 
bracket, A shift lever spring hooked to the rear end of the shift lever, 
causes it to press its centrally located roller against a slide bar mounted 
on the under side of the platen assembly, See Figure 31. When the platen 
sembly shifte to either figures or letters position, the shift lever 
spring will cause the shift lever roller to follow the slide bar, making the 
oscillations of the ribbon equally effective in either upper or lower case, 


Functions 


‘The operations of functions is accomplished through the medium of function 
levers. When the printing bail is in its rear or normal position, the 
function lever bail (Pigure 15), which is mounted on the printing bail, holds 
the function levers away from the vanes. As the printing bail moves forward, 
the function lever bail roller will move down off the high portions of the 
function lever rear arms, thus permitting the function lever springs to pull 
their respective levers against the vanes. The forward arms of the function 
levers are notched in accordance with requirements of the code, so that when 
‘a function combination is applied to the vanes, the selected function lever 
will move forward farther than those unselected. 


When in the selected position, the rear arms of the function levers will be 
in the path of one of the blocking extensions of the function lever bail 
(Figure 15). The rear arm of the function lever will prevent the printing 
bail from moving forward sufficiently to allow the spacing mechanism to 
operate. 


‘The function bail, mounted on the function bail shaft, is used to operate 
some of the functions and is actuated by the function bail cam. A function 
bail spring holds the function bail roller against its cam at all times. 
After the printing and function lever bails move forward sufficiently to 
release the function levers, the function bail roller starts to ride to the 
high part of its cam. The action of the cam moves the function bail blade 
toward the rear, causing it to engage and operate any function push bar that 
may have been raised into its path by a selected function lever. The 
function bail roller will then ride to the low portion of the function beil 
cam, and the bail blade will return to its forward position in readiness for 
the next function. 
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c Return 


When the carriage return function lever (second from the right) moves into 
engagement with the vanes, the function lever extension moves the carriage 
return latch bar (Figure 16) upward out of engagement with its latch. This 
releases the carriage retum operating lever, which, actuated by its spring, 
moves the carriage return clutch fork upward so as to disengage the upper 
carriage clutch menber from the lower member. The spacing shaft is then 
free to rotate independently of the spacing shaft gear and thereby permit 
the type bar carriage to be returned to its extreme left position by the 
carriage return spring (within the carriage return drum) through the medium 
of the draw strap (Figure 31), The notch on the reset bar will then be 
engaged by the function bail and the reset bar will be moved toward the 
rear. As the reset bar and the carriage return latch bar are both pivoted 
on the same operating lever screw the latch bar will be reset into engagement 
with its latch (Figure 16), In the meantime the function lever bail will 
have been returned to its upper position and the carriage return function 
lever extension will have been moved down below the latching surface of the 
carriage return latch bar. 


As the carriage retum clutch fork disengages the carriage return clutch, it 
also actuates a lock bar (Figure 16) which 1s linked to it. The sliding 
motion of the lock bar permits a shoulder on its upper edge to pass under 

and engage a lock bar latch mounted above the lock bar. Engagement of the 
lock bar with its latch will cause the carriage return clutch to be held 
disengaged until the carriage has fully returned to the extreme left position. 


Just before the carriage reaches its extreme left position, a left margin 
adjusting screw (Figure 27), attached to the carriage, strikes the front end 
of a centrally pivoted dashpot lever. The rear end of the dashpot lever 
drives a dashpot plunger into the dashpot air chamber and thereby absorbs 
the shock. See (Figure 30) 


At the end of its travel, the dashpot lever strikes the lower end of the 
lock bar latch, thus releasing the lock bar and allowing the carriage 
return clutch members to engage. 


‘The carriage return lock bar extends beyond its latch so that it may be 
manually operated in order to return the carriage. 


and Lette: 


The figures shift function lever, third from the right, when selected will 
raise the figures shift push bar, so as to bring its notch into the path of 
the function bail blade (Figure 15), This push bar, when moved by the 
function bail, will rotate the right end of # shift link to which it is 
connected, toward the rear of the printer and the left end of the link 
toward the front. (See Figures 17 and 30.) As the shift link pivots, a 
shift lever, which is connected to its left end, will rotate counterclockwise 
and exert a downward pull on a shift vertical link which extends upward from 
the shift lever to the platen bracket. The rear of the platen assembly will 
be moved downward and held there by its detent while the platen roll will 
rise to the figures (shifted) position. 
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The letters push bar is connected to the left side of the shift link. When 
the letters push bar is operated by the function bail, the action on the 
platen assembly will be reversed, thus bringing the platen down to the 
letters (unshifted) position. 


5 th 


Spacing other than that accompanied by printing (such as spacing between 
words, etc.) is accomplished in the same manner as thet described under 
"spacing" except that there is no pull ber to be selected. 


‘Line Feed Function 


When the line feed function lever, first on the left, is selected, its lower 
extension raises the line feed push bar into the path of the function bail 
blade (Figure 16). When the function bail moves toward the rear of the 
printer, the line feed push bar rotates the line feed bail, thus pulling the 
Line feed vertical link downward. Downward movement of the vertical link 
will operate the line feed lever which, in tum, will move the line feed pawl 
into engagement with the line feed ratchet and thereby rotate the platen one 
ine space. When the line feed function lever is returned to its normal 
position by the function lever bail, the upper extension of this function 
lever will strip the line feed push bar off the function bail blade, 


After each line feeding operation, a detent roller (Figure 31) locates 
Ateelf between two teeth on a detent ratchet, thus regulating the space 
between lines, and holding the platen firmly in position during each line 
of printing. The detent ratchet is attached to the right-hand end of the 
platen, 


When the single-double line feed lever (Figure 27) is in its upper position, 
the line feed pawl ill be permitted to engage the first tooth only, over 
which it travels on the line feed ratchet, which will cause the platen to 
rotate a single line space. When the single-double line feed lever is in 
its lower position, it will allow the line feed pawl to engage the second 
tooth, over which it travels on the line feed ratchet and thereby cause the 
platen to rotate a double line space. 


In order to facilitate paper feeding, a paper straightener rod and a series 
of platen pressure rollers are provided (Figure 9). The paper straightener 
rod is used to guide the paper as it is unwound from the roll. It is also 
used as a slack rod to prevent the paper from tearing. The pressure rollers 
hold the paper firmly against the platen to prevent slippage while line 
feeding. 


The receiving page typing unit and its associated motor are arranged for 
mounting on @ projector frame within the lower section of the cabinet. The 
projector frame is mounted on rollers, thus permitting the typing unit, 

frame and optical apparatus to be rolled forward for greater accessibility. 
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In order to facilitate projection of the received copy, the receiving page 
typing unit makes use of a special platen roll; a series of special rollers 
to guide the transparent web to the printing position and carry it 
vertically through the field of the optical apparatus; and a rewinder to 
hold the web taut and rewind it on a spindle as it is advanced by each line 
feeding operation (see Figure 34). 


The platen is mounted approximately vertically on a platen carriage which is 
Linked to the type bar carriage. This linkage causes the platen to maintain 
the correct position back of the type bar guide as the type bar carriage 
tray The platen bears against an extension spring (connected to the 

platen frame at each end) which gives to the platen a rotary motion as it 
travels with the type bar carriage, The draw strap drum for returning the 
carriage 1s mounted externally on the left side frame of the typing unit. 


A ballast (Figure 34), which is used to insure uniform return of the type 
bar carriage when the typing unit is operating on an inclined plate, is 

mounted on tracks of a counter-ballast asseably attached to the projector 
frane, and is connected to the type bar carriage by means of draw straps. 


Line feeding is effected by a feed roll and pressure roll mounted on 
brackets at the rear of the typing unit. The feed roll is actuated by a 
feed pawl which is connected to the regular line feed bail by a special line 
feed link. 


‘The rewinder (Figure 3/,) is mounted above the typing unit on brackets 
attached to the projector frame. It is driven from a pulley attached to the 
main shaft (Figure 35). A driving belt connects the driving pulley with a 
driven pulley on the rewinder shaft. A friction clutch on the rewinder 
shaft exerts sufficient torque on the rewinder to hold the web taut. 


A slide carrier to accommodate projector slides may be suspended above the 
platen. 


A printing bail spring balancer bar, mounted on the spacing cross bar of 
the typing unit, is provided to secure uniform printing in both upper and 
lower case. 


‘The main shaft in the receiving tape printer is mounted vertically. It is 
driven by the motor through the medium of the motor pinion and worm gear. 
The upper surface of the worm gear, a felt washer, steel disc and spring 
comprise the main bail cam clutch. Projections on the steel disc fit into 
notches in the lower surface of the main bail cam, In a somewhat similar 
manner, projections on the upper portion of the main bail cam engage 
notches in the lower section of the driven menber of the main shaft clutch. 
The main shaft clutch spring moves the driven clutch member upward so as to 
engage the driving member when permitted to do so by the clutch throwout 
lever. 


The selector cam sleeve is driven through the medium of the friction clutch 
formed by the selector cam clutch spring, four steel discs and two felt 
friction washers. 


Erinting Mechanism (Figure 19) 

The printing of any letter or the operation of any function is effected by 
the main bail. The main bail is attached to the upper end of the main bail 
Plunger. The plunger is moved up and down by the main bail operating lever 
which engages a notch in the lower end of the Plunger, Pivoted on the same 
shaft with the main bail operating lever is the main bail bell crank. 
Contact between the lever and the bell crank is made by means of the main 
bail adjusting screw. Tension exerted by the strike © spring (attached to the 
main bail operating lever) holds the main beil bell crank roller against the 
periphery of the main bail cam, 


At the end of each revolution of the main bail cam, the main bail bell crank 
roller will be on the high portion of the cam, and the main bail will be 
held in its lowest position against the tension of the striker spring. As 
the main bail cam revolves, the bell crank roller will move against the low 
portion of the cam, allowing the main bail to be pulled upward by the striker 
spring. During the upward motion of the main bail it will first allow all 
the pull bars to be pulled against the code bars by their respective springs. 
‘The selected pull bar will be pulled farther to the rear than the rest, into 
the path set up in the code bars. As the main bail continues on its upward 
stroke, 4t will engage the notch in the selected pull bar only, (the remain- 
ing ones being held out of engagement by the code bars) and carry the pull 
bar upward so that it throws the type bar, which is connected to it, against 
the platen thus printing the character. As the pull bar is moved upward, 

the stripper plate, located above the notches in the pull bars, cams the 
selected pull bar out of engagement with the main bail, shortly before the 
type bar reaches the platen. Momentum carries the type bar the remaining 
distance, 


‘The main bail bell crank roller will again ride onto the high portion of 
the main bail cam as it completes its revolution. Thus, the main bail is 
brought back to its lower position and all the pull bars are positioned 
sufficiently forward to clear the code bars so that the code bars are free 
to move in either direction. The code bars are then set for the succeeding 
letter and the printing operation is repeated as previously described. 


Gode Bar Locking Lever (Figure 20) 


‘The code bars must be held in their selected positions during the time in 
which printing of the characters takes place. This is accomplished by the 
code bar locking lever which is located to the right of the pull bars. 


When the main bail is in its lower position the code bar locking lever is 
held away from the "VY" shaped notches in the code bars. When the main bail 
moves upward, the code bar locking lever is permitted to be pulled by its 
spring, into the "V" shaped notches. 
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Spacing (Figure 22) 


Spacing is accomplished by revolving the platen counterclockwise, the 
equivalent of one letter space, after each character is printed. A tape 
feed roll holds the paper tape against the platen, thereby causing the tape 
to move with the platen, see Figure 21. Geared to the platen shaft, is the 
spacing shaft, on which is mounted the spacer ratchet wheel. 


‘The platen is rotated by means of the spacer operating lever through the 
medium of the spacer feed pawl which engages the spacer ratchet wheel 
(Figure 22). The spacer operating lever is located immediately in front of 
the main bail plunger and its roller is held against the plunger by the 
spacer operating lever spring. As the main bail plunger moves up and down 
the lever roller rides into and out of an indent in the plunger. The spacer 
feed pawl, attached near the lower end of the spacer operating lever, is 
hold against the spacer ratchet wheel by its spring. Each time the plunger 

the printing of a character, the spacer feed pawl engages 
toe bexy teen da toe retonet wheel. On the down stroke of the plunger, the 
spacer operating roller will be pulled into the indent by the lever spring, 
thereby causing the feed pawl to rotate the spacer ratchet wheel on the 
spacing shaft. The motion of the spacing shaft is tranmitted to the platen 
shaft through the spacing and platen shaft gears. Note: When functions are 
operated spacing is blocked (see "Spacing Cutout"). 


‘Spacing Cytout (Figure 22) 


The spacer locking pawl 1s normally held out of engagement with the spacer 
operating lever by the rear extension on the spacer locking bail. During 
the operation of any function pull bar, an extension on its lower end will 
engage an am of the spacer locking bail and raise it, The rear extension 
on the locking bail will be moved away from the spacer locking pawl s0 as to 
allow the spacer locking pawl spring to pull the pawl into engagement with a 
notch on the lower end of the spacer operating lever, thus making the spacer 
operating lever inoperative. 


Ribbon Feeding (Figure 23) 


‘The ribbon feed lever is operated by an indent in the main bail plunger. 
Attached to the upper end of the ribbon feed lever, is the ribbon feed pawl, 
which engages with the teeth on the ribton feed ratchet. With each 
operation of the main bail, the ratchet is rotated a slight amount. This 
motion is carried through either one of the two bevel gears on the ribbon 
spool shafts, causing one of the ribbon spools to be revolved. 


Ribbon Reverse (Figure 24) 


Reversing of the ribbon is accomplished in the same manner as described for 
the page typing unit (sending station). A detent plunger holds the bevel 
gears on the ribbon feed shaft in mesh with the ribbon spool shaft gear. 
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When the figures shift pull bar is raised by the main bail, its extension 
engages the carriage locking pawl and moves it out of engagement with the 
carriage locking toe. The carriage spring will then move the carriage to 
the forward or shifted position. 


titers 26) 


When the letters pull bar is raised by the main bail, its extension engages 
the rear am of the shift rocker lever and moves the front arm of the shift 
rocker lever down against the shift rocker ara. The upper forked end of 
the shift rocker, in turn, will be moved toward the rear. The extension on 
the platen carriage, being engaged in the forked portion of the shift 
rocker, will move the carriage to its rear position. The carriage locking 
pawl then engages the carriage locking toe and holds the carriage in the 
"letters" position, 


Gounter-Balance 


Mounted on the printer base plate, to the left of the platen, 1  counter- 
balance which insures uniform shifting of the carriage when the printer is 
operating on an inclined plane, 


PROJECTOR CABINET 


The lower section of the projector cabinet encloses a projector frame which 
supports the receiving page typing unit, motor unit and optical system. The 
receiving tape printer is mounted on a hinged bracket attached to the cabinet 
side frame above the projector frame (Figure 33). The upper section mounts a 
screen, mirror and exhaust blower. 


‘The projector frame is equipped with wheels that ride on two tracks, thus per 
mitting the frame, typing unit and optical apparatus to be rolled forward for 
greater accessibility. hen the projector frame is in the operating position, 
the wheels drop into recesses in the track. In this position, the frame is 
secured by bolts. 


The optical system is illuminated by a 500 watt lamp and this illumination is 
controlled by a concave reflecting mirror and a condenser. The concave mirror 
is positioned close to the lamp and directs the light toward the condenser. 
‘The condenser consists of one double-convex lens and two plano-convex len: 
The condenser collects the light and concentrates it on the transparent web, 
where the web energes from the typing unit, to provide maximum illumination of 
the portion of the message to be projected. 


An objective lens (Figure 35), mounted on the main portion of the projector 
frame, magnifies the object (the message recorded on the transparent web) and 
focuses it on a translucent screen in the upper section of the cabinet. A 
small plane mirror is interposed between the object and the objective lens and 
a large plane mirror is interposed between the objective lens and the screen. 
Both plane mirrors are used to change the direction of the light beam. 


A red filter assembly to give the projected light red color characteristics 
for preserving dark adaptation of personnel viewing the screen is provided in 
the supplies stowage case. then its use is required it is inserted in the 
objective lens housing on top of the objective lens. 


A holder mounted on the right wall inside the lower section of the projector 
cabinet is provided for holding the filter assembly when not in use, 


The lamp and concave mirror are enclosed in a lamp house and the lamp house 
and condenser are both mounted on a portion of the projector frame that is 
hinged at the rear and may be raised to permit easy access to the typing unit. 
See Figure 34. 


‘The entire optical system is illustrated on drawing B59-1D,page 222. 


TNSTRUCTIONS FOR ASSBIBLING STATION EQUIPHEN 


Sending Station 
Instructions for Installing Parts to Secure Printer Base to Table 


NOTE: The parts required for this purpose are packed with the table, 
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2. 


3. 
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jlith the vertical sections of the 102349 brackets toward the center of the 
table, mount these brackets in the holes provided in the left and right pad 
retaining channels on the top of the table, using the 1179 screws, 2191 
lock washers, 7002 washers, and 97908 spacers furnished. ‘The spacers are 
to be mounted in the pad retaining channel at the bracket mounting screw 
holes. 


Assemble a 2449 lock washer on the short threaded end of each of the four 
102809 studs furnished, and assemble the studs into the tapped holes in 
the base unit base plate. 


Add an 83814 spacing washer on each of the studs just assembled and set the 
base unit on the table so that the studs enter the holes in the resilient 
mountings. Insert the keyboard in the base unit and set the typing unit on 
the base unit. Make certain that there is approximately 1/16" clearance 
between the felt pad and the base plate. Use a sufficient number of 23614 
washers to.meet this requirement. 


Secure the base unit to the resilient mountings using the 2846 washers, 
24h9 lock washers, and 34-1 nuts also furnished. 


Instructions for Mounting Model 15 Printer votor, and 
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(Es on the Bast t 


NOTE: The motor unit, typing unit, and the keyboard unit should be mounted on 


the base unit in the following order. 
Motor Unit 


The motor unit is to be mounted on the rear right-hand corner of the base 
by means of three hexagon head screws. These screws are found in place on 
the base. 


Remove the three motor unit mounting screws from the base and slide the 
motor unit in against the spring contacts. Holding it in this position, 
put the three mounting screws in place. Tighten the two front screws and 
then back then off about 1/4 of a turn. Do not tighten the rear mounting 
screw until the typing unit is in place. 


‘Trping Unit 


Underneath the typing unit are two hexagonal studs for the purpose of 
protecting the typing unit mechanism from injury when setting the unit on a 
bench, table, etc. These two studs enter clearence holes in the base unit, 


To secure the typing unit to the base unit, three thumb screws are provided. 
Remove these screws from the base. The exact location of the typing unit on 
the base unit is determined by two dowel pins located in the two forward 
machined surfaces of the base unit. The right-hand dowel pin fits into a 
hole in the typing unit casting, while the left-hand dowel pin fits into a 
slot cut in the casting. 


CAUTION: When setting the typing unit on the base unit, be very careful not 
to jam the bakelite main shaft gear against the motor pinion. 


In lifting the typing unit, face the front of the unit, With the right-hand, 
take hold of the flat projection on the right-hand typing unit casting. 

With the left hand, take hold of the extreme lower front corner of the left- 
hand casting. Lifting and moving should be done carefully so as not to put 
any part under undue strain which might throw it out of adjustment. 


When setting the typing unit on the base unit, lower the left side down first 
all the way, holding the right side so that when the left side is resting on 
the base unit, the main shaft gear is just ready to mesh with the motor 
pinion. Now with the left hand, turn the motor fly wheel, while at the same 
time lower the right end of the typing unit, taking care that the motor 
pinion properly meshes with the main shaft gear, 


AlAgnment of Motor Pinion snd Main Shaft Gear 


(a) Facing the front of the base unit and with the keyboard removed from 
the base, visually check the lateral alignment of the motor pinion and 
the main shaft gear to determine if a center line of the gear coincides 
with a vertical line through the center of the hole in the motor pinion. 
If these lines do not coincide, remove the typing unit from the base 
unit and loosen the four motor mounting screws. 


Replace the typing unit on the base unit, and shift the motor to obtain 
the foregoing condition as nearly as it is possible to determine by 
eye. See that the edges of the motor base are parallel to the edges 
of the motor plate, Then remove the typing unit and tighten the four 
motor mounting screws. 


(b) Loosen the rear motor plate mounting screw and the lock nut on t! 
motor plate adjusting screw. Replace the typing unit and tighten the 
three typing unit mounting thumb screws. By means of the adjusting 
screw, adjust the vertical position of the motor pinion until there is 
a barely perceptible amount of backlash between the motor pinion and 
the main shaft gear, at the point where there is the least amount of 
backlash in one complete revolution of the main-shaft. 


Apply a film of grease to the motor pinion, 


Wire the printer base in accordance with wiring diagram. 


Start the motor. Carefully readjust the vertical position of the motor 
pinion, by means of the adjusting screw, until the gear noise is 
reduced to a minimum, 


CAUTION: Care should be exercised in adjusting the vertical position 
of the motor pinion while the motor is running, in order to 
avoid damaging the main snaft gear or reducing the speed of 
the motor as the result of too close a mesh between the gear 
and the pinion, 


Tighten the three motor plate mounting screws and the adjusting screw 
lock nut. Recheck the backlash between the motor pinion and the main 
shaft gear. 


Keyboard Unit 


CAUTION: When mounting the keyboard unit to the base unit, be very careful 
not to jam the bakelite gear on the keyboard unit against the 
steel gear it meshes with on the main shaft of the typing unit. 


The keyboard unit slides into the opening in the front of the base unit 
upon two angle irons acting as rails. The two plates, fastened under the 
keyboard unit on the right and left-hand sides, go under the rails. The 
keyboard unit is held into place by means of the two thunb screws located 
‘on the keyboard unit. 


Slide the keyboard unit into place slowly and, at the same time, rotate the 
motor flywheel back and forth so that the keybosrd unit gear will mesh 
properly with the gear on the typing unit, When the keyboard unit is in 
place, tighten the two thumb screws. 


Mounting the Printer Cover 


Place the printer cover over the printer and secure it to the brackets on 
the table by means of a thumb screw in each side of the cover, 


Paper Roll, end Ribbon 
See Figures 37 and 38, 


BCELVINO STATION 


1. (a) Remove the lower section of a projector cabinet (PCL-1) from its 
packing box. 


(b) If necessary to remove base in order to pass through doorways, 
etc., remove & complete assembly the two channels with 
resilient mountings, the angle iron tracks and the floor plate. 
This may be done by removing the four bolts in the inner comers 
of the cabinet only. 


Qs. 
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5. 


(c) 


(4) 


(e) 


(a) 


(b) 


(c) 


(a) 


(b) 


(c) 
(a) 
(b) 


(e) 


Move the unit to the point of installation and replace the base assen— 
bly if removed in (b). 


Fasten the unit to the deck by means of 1/2" bolts through the holes 
provided in the resilient mountings. (See drawing B59-1D for location 
of mounting holes.) 


Connect the six incoming wires to the control panel terminal block as 
shown in cireuit B59-D. 


Select the upper section of a projector cabinet (PCU-1) having the samo 
serial number as the lower section. 


Unpack the unit selected in (a) and place in position on top of the 
lower section of the cabinet with the open side of the upper section 
to the front. Secure the upper section to the lower section using the 
cap screws and washers provided. These parts may be found in a cloth 
bag tied inside of the upper section. 


Run the long two-wire cable, which is fastened in the lower section, up 
along the rear comer of the upper section to the blower and connect it 
to the two terminals to which the blower motor is connected. A cable 
clamp is provided on the blower mounting bracket to hold the cable in 
position. 


Unpack a 96048 mirror and mount it in the upper section of the cabinet 
using the screws and washers which are furnished in a bag tied to the 
frane of the mirror, ‘The mirror frame bracket,which contains two 
mounting holes, fastens to a bracket located on the lower rear wall of 
the upper section. The other two brackets are fastened to the top of 
the upper section. The screws pass through body holes in the brackets 
into tapped holes in the cabinet. 


Remove the screen frame from the front of the upper section and install 
a 96864 projector screen, To do this, unroll the screen and place it 
over the opening in the upper section of the cabinet. Begin lacing by 
carrying the cord from the center eyelets on the upper and lower edges 
of the screen, over corresponding center studs on the cabinet. Lace 
from these centers toward each end and tie the ends of the lacing cord 
securely. 


Replace the screen frame. 
Unpack a projector frame unit (PF-2). 


Remove the string which is used to tie the counter-ballast (the block 
of steel on four rollers located at the rear of the frame) to the frame. 
See Figure 35. 


Place the web rewind spindle, which is tied to the frame, in position 
in the two brackets on top of the projector frame, The large pulley 
should be located to the left. 
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(2) Unpack a page typing unit (BP90/186) end assenble the two web spindle 
support brackets (Figure 3/,) which are with their mounting screw washers 
in a bag tied to the unit, ‘The brackets should be assembled on the in- 
side surfaces of the two feed mechanism mounting brackets. The bracket 
which carries the flat spring should be mounted on that feed mechanism 
bracket which is furthest from the carriage return spring drum. 


(b) Place @ roll of transparent web on the spindle which is tied to the unit 
and place the spindle in position in the typing unit. 


(c) Install a ribbon in the machine as shown in Figure 38, 


Remove the four thumb screws from the front plate on the projector frame and 
raise the hinged section of the frame upward to its latching position. Then 
place the typing unit in the frame ami fasten it in position with the three 
‘thumb screws and one fillister head screw which are in a bag tied to the frane, 
Slip the counter-balance link over the post on the type bar carriage. 


heck the "Motor Position Adjustment" as specified on Page 100, 


Start the transparent web through the typing unit and projector frame as shown 
in Figure 147. Place the belt, which may be found tiod to the projector frame, 
around the pulley on the typing unit and the pulley on the rewind spindle. 

The belt should be twisted once. 


Note: The transparent web should be centrally located on the rewind spindle 
approximately one-half inch from the flange on the spindle hub. The | 
web will seek its ow location on the spindle as the machine is operated. 


(a) Unpack a tape printer (FPS1DM103). Remove the four mounting nuts and 
washers from the screws in the tape printer hinged support bracket in 
the lower section of the cabinet and place the printer on the bracket | 
with the platen roll to the front. Replace the nuts and washers thus 
fastening the printer securely in place. 


(b) Place a roll of tape in the tape reel container and feed it through 
the machine and out through the rectangular opening in the side of the 
cabinet. (See Figure 39.) 


Note: When placing @ roll of tape in the tape container, be careful not 
to distort the roll so that its outer edge rubs against the sides 
of the container. This condition may cause improper functioning 
of the printer when the ship rolls. 


(c) Install a ribbon in the machine as shown on Figure 40. 


(a) Place the projector frame with page printer in position in the lower 
section of the projector cabinet and fasten in position by means of the 
four cap screws and washers which are in a beg tied to the projector frame, 


3 
(4) Insert the six point plug in the upper receptacle on the control panels 


(b) Insert the six point plug in the lower receptacle on the control panele 


INSTRUCTIONS FOR CARE OF THE PROJECTOR SCREEN 


CAUTION: Under no circumstances should the screen be folded, 
creased, or handled carelessly. 


If a screen has been shrunken or wrinkled in storage, special care should be 
exercised when mounting it on the cabinet. The lacing should be tightened 
gradually over a period of several days in order to restore the screen to 
its original shape and size without damaging it. 


Gleaning 


‘The crystalline surface of the screen should be cleaned when necessary by a 
dry pro using a clean brush, not too harsh. The non-crystalline side 
of the screen which should always face toward the projector, may be cleaned 
with either a brush or a soft cloth. If this method is not sufficient, a 
clean soft cloth dampened with wood alcohol or grain aleohol may be used. 


ADUSNENTS OF THE SEONG STATION BwTREDT 


The following adjustments are arranged in a sequence that would be 
followed if a complete readjustment of the printer were undertaken. 
‘This fact should be kept in mind when a single adjustment is to be 
made. 


When the text of any adjustment in these instructions specifies 
the setting up of a certain character or function, the following 
method should be used: 


Rotate the main shaft until the printing bail is in its extreme 
rear position. Hold the front edges of those vanes down which 
correspond with the marking impulses of the combination (see 
Figure 1 for code chart) to be set up. Then rotate the main 

shaft in accordance with the instructions outlined in that particue 
lar adjustment. 


The spring tension valuem given in these instructions were derived 
from measurements made with Teletype spring scales, These spring 
scales are calibrated for use in a vertical "pull" position. When 
used in any other position, the reading is an indicated value. 

Therefore, in order to obtain the proper spring value readings, 
the spring scales which are included in the tool list should be used. 


NOTE: In all the figures of these instructions, fixed pivot points 
are designated by solid black circles, 


‘TEED UIT ADSUSDODITS 


for the 


To do this, operate the carriage retum lock bar (Figure 85), and 
move the carriage to the extreme right. Operate the dashpot lever 
(Figure 85), locking the carriage in this position. Hold the 
carriage return spring drum so that the spring cannot unwind. Then 
unhook the draw strap from the carriage and hook the eyelet of the 
strap onto tho margin bell hammer spring post (Figure 83). Move the 
right margin adjusting screw arm (Figure 55) to the rear. Operate 
the carriage return lock bar again and remove the carriage by sliding 
it off to the right. 


er Guide Roller Bracket 3. = See Hote (A 


‘There should be not more than .010" clearance between either the 
right or left end of the pull bar bail and the stripper plate when 
the bail is moved to its extreme forward position. Also the flanged 
guide roller should be parallel, or within .002" of being parallel, 
to the surface of the plunger, and both guide rollers should rotate 
froelys 


(A) These requirements should be checked with the type bar carriage 
removed. 


To adjust the position of the pull bar bail with relation to the 
stripper plate, loosen the plunger guide roller bracket mounting 
screws and move the bracket to the right or left, To adjust the 
flanged roller with relation to the plunger, move the roller end 
of the bracket up or down with the mounting screws friction tight. 
Tighten the mounting screws. 


Plunger Roller Eccentric Mounting Stud Adjustment (Figure 41) - See Note (A) 


There should be some play, not more than .00,", between the pull 
bar bail plunger and the rollers. Check for this play throughout 
the entire travel of the plunger, 


Adjust the position of the eccentric mounting stud to obtain this 
requirenent. 


‘THE TIPE BAR SEGMENT ASSEMBLY SHOULD BE REMOVED FOR CHECKING THE 
‘TWO FOLLOWING SPRING TENSION REQUIREMENTS. 


NOTE: To check the two following requirements, remove the type 
bar back stop (Figure 46), unhook the ribbon carrier from 
the ribbon oscillator lever (Figure 52), and remove the 
type bar segment mounting screws (Figure 42). Hold the 
pull bars out of engagement with the code bar mounting 
plate (as an aid, use a piece of string or wire under the 
pull bars), and slide the assembly forward, 


Pull Bar Spring Tension (Figure 42) - See Notes (A) and (B) 


With any spring unhooked from its pull bar, hook an 8 oz, scale in 
‘the spring eye and pull vertically, It should require 2=1/2 to 
3-1/2 ons. to pull the spring to its position length. 


Ribbon Feed Pawl spring Tenaton (Figure 43) - See Notes (A) and (B) 


With the pull bar bail (Figure 4j,) in its extreme rear position and 
the carriage held in its normal position, unhook the ribbon feed 

pawl spring from its post. With an 8 oz. scale held in a horizontal 
position and hooked in the spring eye, it should require 2=1/4 to 3<1/4 
ons. to pull the spring to its position length. 


Replace the type bar segnent asseably, the type bar back stop, and the 

ribbon carrier, Care should be taken to locate the ribbon oscillator 

lever (Figure 52) in its slot. 

ode Bar Mounting Plate Adjustment 

With the pull bar bail in its extreme rear position, move the code bars 

to the right. Then move the pull bar bail opposite the pull bar humps, 

(A) These requirements should be checked with the type bar carriage 
removed. 


(B) These requirenents should be checked with the type bar segment 
assembly removed from the type bar carriage. 


There should be .008" to .020" clearance between the humps on all 
pull bars and the pull bar bail, 


NOTE: When checking this adjustment all the play of the pull bar 
bail should be taken up in a direction to make the clearance 
a minima, 


To adjust, remove the bell crank mounting plate assembly (Figure 53) 
from the type bar carriage assembly, being careful not to bend the 
bell crank retainers, Position the code bar mounting plate by 
of its elongated mounting holes to secure the specified clearance, 


ibbon Feed Shaft tos A - 
Note (A) 


The left end of the ribbon feed shaft should be flush with the inner 
end of the left vertical feed shaft bevel gear teeth, when the ribbon 
feed shaft is in its left position and the lei 
bevel gear is held in engagement with the ribbon feed shaft gear. A 
like condition should exist when the ribbon feed shaft is in its right 
position and the right vertical feed shaft bevel gear is held in 
engagement with it. 


To adjust, loosen the mounting screws of both right and left ribbon 
spool brackets and move the brackets up as far as the elongated 
mounting holes will permit, Tighten the mounting screws with the 
brackets vertical, Adjust the right bearing plate by means of its 
clamping nuts to mest the first requirement. Adjust the left bearing 
plate in a like manner with the ribbon feed shaft in its right posi= 
tion to meet the latter requirement. 


Ribbon Feed Shaft Detent Spring Adjustaent (Figure 45) = See Note (4) 


‘The center of the ribbon feed shaft detent roller should be at the 
sane height as the center of the ribbon feed shaft, and the shaft 
detent should travel equally on either side of the detent roller 
when the shaft is moved from its extreme left to its extreme right 
position or vice versa, 


To adjust, loosen the mounting screws of the ribbon feed shaft detent 
spring, and position the spring. 


Ribbon Feed shaft Detent Spring Pressure (Figure 5) ~ See Note (A) 


Move the ribbon feed shaft to its extreme left position. Hook a 32 
os. scale over the detent roller hub and pull ho toward the 
rear of the type bar carriage. It should require 19 to 23 ozs. to 
start the roller moving amay from the detent, Then move the ribbon 
feed shaft to its extreme right position and check the pressure of the 
detent spring in the same manner. These two pressures should be 
within 2 oss, of being equal. 


(A) These requirements should be checked with the type bar carriage 
removed, 


To increase or decrease the spring pressure, remove the spring and 
bend it. To equalize the pressure, position the spring to right 
or left. 


Vertical Ribbon Feed Shafts Adjustment (Figure 46) = See Note (A) 


‘The lower ends of the right and left vertical ribbon feed shafts 
should be flush with the outside edges of their respective bevel 
gears, 


Adjust by means of the bevel gear set screws, being sure that when 
the set screws are tightened they bear against the flat faces on 
the shafts, 


‘Ribbon Spo), Brackets Adjustaent (Figure 46) 

With the ribbon feed shaft in its left position, the left vertical 
ribbon feed shaft should have some end play, not more than 015", 
during one revolution of the vertical ribbon feed shaft bevel gear. 
‘The right vertical ribbon feed shaft should have a like amount of 
end play, when the ribbon feed shaft is in the right position. 


NOTE: When checking the vertical feed shafts for end play, take 
up the bearing play of the ribbon feed shaft in a direction 
to make the end play of the vertical feed shaft a maximum, 


Adjust both right and left ribbon spool brackets by means of their 
elongated mounting holes to meet this requirenent, being sure that 
the brackets are vertical. 


‘Ribbon Spool Shaft Spur Gears Adjustment (Figure 47) 


The ribbon spool shafts should have some end play not more than .006", 


To adjust, loosen the set screws of the vertical ribbon feed shaft 

spur gears and move the gears out of engagement with their respective 
ribbon spool shaft spur gears. Then position the ribbon spool shaft 
spur gears by means of their set screws. When tightening the set 
screws make certain that they bear against the flat faces on the’ 
shafts. 


lertical Ribbon Feed 


Both right and left vertical ribbon feed shaft spur gears should line 
up with their respective ribbon spool shaft 5; 
ri means 


To adjust, position the vertical 
of their sst screws making sure that the set screws bear against the 
flat faces on the shafts. 


(A) These requirenents should be checked with the type bar carriage 
removed. 
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Ribbon uy 


The centers of the ribbon rollers should be 3/4" to 7/8" in front of 
a line through the centers of the ribbon spool shafts. There should 
be no bind between the ribbon spool shaft spur gears and the vertical 
ribbon feed shaft spur gears at any point in their engagenent. 


To adjust, position each ribbon spool cup by means of the nut on its 
ribbon spool cup bushing, When tightening the nut, take up the play 
between the ribbon spool cup bushing and the bracket in a direction 
to make the play between the spur gears a maximum, (See Figure 47 for 
location of parts.) 


Vertical Ribbon Feed t 


Move the ribbon feed shaft to the right, thus disengaging its gear 
from the gear on the left vertical feed shaft. Hook an 8 os. scale 
onto the pin on the left ribbon spool shaft and pull in a horizontal 
direction. It should require 2-1/2 to 3-1/2 ozs. to start the shaft 
turning. Move the ribbon feed shaft to the left and in the sane 

manner check the spring tension of the right vertical ribbon feed shaft. 


To ad’st, position the collars on the vertical feed shafts (Figure 47), 
by means of their set screws to obtain the proper tension, 


Ribbon Reverse Shafts Adjustment (Figure 49) = See Note (A) 


There should be +040" to .060" clearance between the bottoms of the 
ribbon spool cups and the upper ends of the ribbon reverse shafts when 
the rib:on reverse arms are held up against the ribbon spool brackets. 


To adjust, loosen the set screw of the ribbon reverse arm, and if 

necessary the set screws of the collar, and the link of the left ribbon 
reverse shaft. Position the shaft while holding the ribbon reverse arm 
up against the ribbon spool bracket and then tighten the ribbon reverse 
ara set screw, Adjust the right ribbon reverse shaft in the same manner, 


Ribbon Reverse shaft Collars Adjustemnt (Figure 49) 


‘The ribbon reverse shafts should have some end play, not more than .008" 
and the ribbon reverse shaft collars should be positioned so that there 
is 1/4" to 5/16" between the centers of the set screws and the edges of 
their respective ribbon spool brackets. 


To adjust, position the collars by means of their set screws while 
holding both ribbon reverse arms forward against their stops. 


(A) These requirements should be checked with the type bar carriage 
removed. 


Ribbon Reverse Shaft Link Adjustment (Figure 50) - See Note (A) 


The ribbon reverse bail should clear both left 
reverse pawls .015" to .040" when the pull bar bail is in its 
axtreme rear position and both the left and right ribbon reverse 
arms are held forward against their stops. When checking the .015" 
clearance between either ribbon reverse pawl and the ribbon reverse 
bail, the play in the ribbon reverse bail should be taken up in a 
direction to make the clearance a minimum, When checking for the 
2040" clearance, the play in the ribbon reverse bail should be taken 
up in a direction to make the clearance a maximum, 


To adjust, position the ribbon reverse shafts links by means of their 
set screws, At the same time see that the ribbon reverse pawl links 
do not bind at their shoulder screws, 


Ribbon Reverse Pawl Spring Tension (Figure 50) = See Note (A) 


With the ribbon feed shaft in its left position and the pull bar in 
its extreme forward position hold the carriage so that the ribbon 
spool cups are down, Then hook an 8 os. scale in the notch of the 
left reverse pawl and pull horizontally toward the rear of the 
carriage. It should require 1 to 2 ozs, to start the pawl moving. 
Move the ribbon feed shaft to its right position and, in the same 
manner, check the tension of the right ribbon reverse pawl springs 


Ribbon Reverse Bail Spring Compression (Figure 50) - See Note (A) 


With the type bar carriage held so that the ribbon spool cups are in 
& downward position, hook a 4 1b, scale in the comer at the left 
end of the ribbon reverse bail, and pull horisontally toward the 
front of the carriage. It should require 2 to 4 lbs. to start the 
ribbon reverse bail moving. Measure the right spring compression 
at the right end of the ribbon reverse bail for this requirement in 
‘the same manner, 


Type Bar Backstop Adjustaent 


With the pull bar bail in its extreme rear position there should be 
not less than .010" clearance between the backstop and the pull bars 
when the type bars are held in the guide, Make this check on the 
two end pull bars and the middle pull bar. 


To adjust, set the up and down position of the type bar backstop by 
means of its elongated mounting holes to meet this requirement. (See 
Figure 46 for location of parts.) 


NOTE: When making this adjustment, it is desired that the end type 
bars rest against the backstop along the entire width of the 
backstop. It is permissible, however, to allow a clearance 
of not more than .010" between the front end of the type bar 
and the backstop. 


(A) These requirements should be checked with the type bar carriage 
removed. 


33 


Ribbon Shift Lever Bracket Adjustment (Figures 51 and 52) = See Note (A) 


The ribbon oscillator lever should move freely in its slot when its 
spring is unhooked. 


To adjust, position the ribbon shift lever bracket by means of its 
enlarged mounting holes, Replace the ribbon oscillator lever springs 


bon Oscillator Lever Torsion = See Note (A) 


With the ribbon shift lever spring removed, hook an & on. scale over 
the lower end of the ribbon oscillator lever, and pull horizontally 
toward the rear of the type bar carriage. It should require 2-1/2 to 
3-1/2 ozs. to start the oscillator lever moving. Replace the ribbon 
shift lever spring. 


Ribbon Shift Lever Spring Tension (Figure 51) = See Note (A) 


With the ribbon oscillator lever spring unhooked from the oscillator 
lever, apply the push end of a 12 1b. scale, held in a vertical 
position, to the ribbon shift lever at the place where the ribbon 
oscillator spring is mounted. It should require 1 to 1-3/4 lbs. to 
start the shift lever moving. Replace the ribbon oscillator lever 
spring. 


Margin Bell Pawl Spring Tension (Figure 52) = See Note (A) 


Hook an 8 oz. scale, held in a horizontal position, over the margin 
bell pawl, just above the stop, and pull in line with the spring. 
It should require 1/2 to 1-1/2 oss. to start the pawl moving. 


Mounting of the Bell Crank Assembly (Figure 53) 


Place the bell cranks in their lowest position, with respect to the 
code bars, by means of their eccentric bushings. Then mount the bell 
crank assembly as follows: 


First, mount the right end of the bell crank assembly with one of its 
mounting screws so that it 4s friction tight. Then rotate the assenbly 
clockwise and engage the five bell cranks with their respective code 
bars. Replace the left mounting screw and tighten both screws. (See 
page 54 for final adjustment.) 


Right Pull Bar Spring Bracket Adjustment (Figure 54) = See Note (A) 


With the pull bar bail in its extreme rear position, the right end 
pull bar and the fourth pull bar from the right end, should have some 
play, not more than .004", between the right spring bracket and the 
type bar, when the type bar is in its guide, 


(A) These requireaents should be checked with the type bar carriage 
removed. 


35 


To adjust, loosen the mounting screw of the right pull bar spring 
bracket and position the bracket. Tighten the screw. 


NOTE: If the second or third pull bar from the end binds against 
the spring bracket when their respective type bars are moved 
to the type bar guide by hand, readjust the spring bracket 
so that all four pull bars are free and so that the end pull 
bar, and at least one of the other three pull bars have some 
play, not more than .004", between the type bars and the spring 
bracket when their respective type bars are in the type bar 
guide. 


Left Bar Bracket it_ (Figure 54) = See Note (A) 


With the pull bar bail in its extreme rear position, the left end 
pull bar and the second pull bar from the left end, should have some 
play, not more than 004", between the left spring bracket and the 
type bar when the type bar is in the type bar guide, 


To adjust, loosen the mounting serew of the left pull bar spring 
bracket and position the bracket. Tighten the screw. 


Margin Adjusting Screw Arm Spring Pressure (Figure 55) = See Note (A) 


With the notch in the right margin adjusting screw arm engaged with 
the detent spring, hook a 4 1b, scale over the adjusting screw and 
pull at right angles to the arm toward the rear of the type bar 
carriage. It should require 2 to 4 lbs, to disengage the arm from 
the detent spring, 


Carriage Support and Pull Bar Bail Plunger Rollers Adjustment - See Note (A) 


The three carriage support rollers and the pull bar bail plunger 
roller should turn freely without end play. 


To adjust, loosen the lock nuts and adjust the cone nuts. The 
rollers should turn freely without end play after lock nute are 
tightened, (See Figure 59 for location of parts.) 


REMOVE THE SCREWS THAT FASTEN THE TYPING UNIT TO THE BASE. 
REMOVE THE TYPING UNIT AND REST IT ON ITS RIGHT SIDE. 


(A) These requirements should be checked with the type bar carriage 
removed. 
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Main Shaft Position 


When the main shaft is rotated, the selector cams on the selector 
cam sleeve should line up with their respective selector levers, 


To adjust, loosen the four screws that hold the main shaft bearing 
brackets, and position the main shaft. Then tighten the bearing 
bracket mounting screws. 


law Clutch Throwout Lever t re 


With the clutch driven member fully cammed out of engagement with the 
driving member by the clutch throwout lever, there should be .010" 

to .020" clearance between the ends of the clutch teeth. The clutch 
ee lever should be free from binds and should have no perceptible 
end play. 


Adjust by means of the clutch throwout lever pivot screws. 


Main shaft Jaw Clutch Throwout Lever Spring Tension 


Place the typing unit on its left side and rotate the main shaft 

until the clutch teeth are fully engaged. Hook an 8 oz. scale, held 

in a horizontal position, over the clutch throwout lever at the 

spring hole, and pull at right angles to the throwout lever. It 

should require 2=1/2 to 4 oss. to start the lever moving. (See Figure 56 
for location of parts.) 


Main_s! jaw Clutch Tensi re 


Place the typing unit on its right side. Rotate the main shaft until 
the low part of the printing bail cam is toward the bottom of the 
printer. With the teeth of the clutch driven member resting against 
the teeth of the driving member, but not engaged, hook a 32 os. scale 
on the driven menber in line with the low part of the printing bail 
cam and pull vertically downward. It should require 22 to 26 ozs. to 
separate the clutch teeth. 


NOTE: After checking the 22 to 26 oz. pull, with the positive clutch 
teeth still separated, gradually reduce the tension exerted by 
‘the scale on the driven clutch member. clutch teeth 
should engage, top to top, before the scale reading drops to 
10 ons. 


Shaft Low 


There should be a minimm amount of play without binding at any point 
of engagement between the spacing shaft gear and the main shaft spacing 
gear during one complete revolution of the spacing shaft gear. 


Bracket_Ad, t_ (Figure 
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To adjust, place the typing unit in its normal upright position; unhook 
the carriage return operating lever spring from the spring post; move 
the eccentric away from the bearing bracket and position the bracket 
by means of its elongated mounting holes. Replace the carriage return 
operating lever spring and reposition the eccentric against the bearing 
bracket. 


REPLACE THE TYPE BAR CARRIAGE IN ACCORDANCE WITH THE FOLLOWING INSTHICTIONS: 
Instr for Bar 


Shift the platen to the "figures" position and rotate the main shaft 
until the printing bail is in its rear position, Then move the right 
margin adjusting screw arm on the carriage to the rear, so that it is 
approximately 45 degrees from vertical. Hold the carriage in the right 
hand and rest the left front carriage support roller on the right end 
of the front carriage track, making sure that the carriage guide screw 
engages the slot in the carriage tracks Move the carriage slowly to 
the left until the rear carriage support roller rests on the upper 
track, Operate the carriage retum lock bar, and move the pull bar 
bail to its rearmost position by pushing on the right pull bar bail 
roller with the right thumb, Move the carriage farther to the left, 
making sure that the bell cranks engage their respective vanes, that 
the right front carriage support roller and guide screw properly engage 
the front carriage track and that the pull bar bail plunger roller is 
between the printing bail blades, When the carriage has been moved far 
enough to the left to permit the right margin adjusting screw to clear 
the spacing stop lever, restore the right margin adjusting screw arm to 
its normal vertical position, and then shift the carriage to its 
extreme right position and lock it in place by operating the dashpot 
lever. Hold the carriage return spring drum so that the spring cannot 
unwind, Then unhook the eyelet of the draw strap from the margin bell 
hammer spring post, and hook it over its mounting post on the carriage. 
age return lock bar to permit the carriage to retum 
to ite extreme left position. 


Printing Bail Adjustment (Figure 59) 


‘The pull bars should clear the code bars .010" to .050" when the main 
shaft is rotated until the printing bail is in its extreme rear position, 


Check this adjustment with the type bar carriage in both its extreme 
right and left positions, and with the play in the pull bars taken up 
in a direction to make the clearance a minimm, 


To adjust, position the printing bail by mesns of its adjusting screw 
and lock nut. 


REMOVE THE TYPE BAR CARRIAGE. 


Function Lever Bail Adjustment. 6) 


There should be .040" to .060" clearance between the rear edge of No. 1 
vane and the front edges of the function levers when the main shaft is 
rotated until the printing bail is in its rearmost position and the 
No. 1 vane is held midway between its marking and spacing positions. 


To adjust, position the function lever bail by means of its elongated 
mounting holes. 


Blocking Plate Adjustment 60) 
The position of the blocking plate should be as follows: 


(a) With the "carriage return" combination selected and the main shaft 
rotated until the carriage retum function lever is drawn com 
pletely into selection with the vanes, the travel of the function 
lever bail should be blocked by the selected function lever and 
the front edge of the right projection of the blocking plate 
should be flush within .005" of the top front edge of the rear 
prong of the carriage return function lever. 


(b) With the "line feed" combination ected and the main shaft 
rotated until the line feed function lever is drawn completely 
into selection with the vanes, the travel of the function lever 
bail should be blocked by the selected function lever and the 
front edge of the left projection of the blocking plate should 
be flush within .005" of the top front edge of the rear prong 
of the line feed function lever. 


To adjust, remove the line feed push bar, and position the blocking 
plate by means of its slotted holes to meet the foregoing requirements. 
Replace the line feed push bar. 


Selector Vanes Adjustment 60) 
The forked arms of Nos. 1, 2, 3, 4, and 5 vanes should line up with 


their respective "I" levers, When the printing bail is in ite extreme 
rear position each vane should have some end play not more than .00h", 


To adjust, loosen the vane clamping screws and position the vanes by 
means of their pilot screws, Tighten the clamping screws. 


Runct i. Tension OS 


With the function bail in its extreme rear position, unhook the function 
bail spring from the front spring post and hook a 4 1b. scale in the 
spring eye, It should require 2 to 3 lbs, to stretch the spring to its 
position length. 
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Printing Bail Sj Tension Adjustuent (Figure 62) 


Rotate the main shaft until the printing bail is in its extreme rear position. 
Hook a 12 1b. scale over the left end of the adjusting lever, so that the hook 
on the scale engages the lever directly in the rear of the spring notch in the 
lever, and pull in line with the spring. It should require 7-1/2 to &-1/2 
lbs. to start the lever moving. 


Adjust by means of the spring adjusting lever screw. 
Selector Lever Sj Tension re 6 


Place the typing unit on its right side. With the vanes in the 

position, rotate the main shaft until the function lever bail rests on the 
Selected letters function lever. Move the swords manually to the spacing 
position. Hook a 32 oz. scale over the end of each selector lever at the cam 
sleeve assembly and pull in line radially to the main shaft. It should require 
6 to 10 ozs. to start each selector lever moving. 


Hold the swords away from the "T* levers and check each vane for freene: 


Selector Separator Plates Adjustment (Figure 64) 


‘The leaf springs on all separator plates, except the front and rear plates, 
should exert a light pressure upon the swords. In order to make this adjust- 
ment it is necessary to remove the separator plates. The leaf springshould 
be bent at the narrow portions so that the ends will project .045" to 055" 
below the under surfaces of the straight portions, 


Armature Lever Pivot Screw Adjustaent (Figure 65) - See Note (A) 


With the armature lever spring and the selector ara spring unhooked, the 
armature lever should be free on its pivots with barely perceptible end play. 


Adjust by means of the outer pivot screw. 


Selector Magnet Adjustment (Figure 66) - See Notes (A) and (3) 


‘The centers of the curved surfaces of both selector magnet cores should touch 
the armature when the armature is held operated by hand. 


To adjust, remove the selector magnet bracket from the typing unit. Loosen 
the selector magnet mounting screws and position the magnet; then tighten the 
mounting screws. 


NOTE: The clearance between the curved surfaces of the magnet cores and the 
armature may be observed by holding the magnet in front of a light 
background. 


REPLACS THE SELECTOR MAGNET BRACKET. 


(A) These requirements should be checked with the range finder assembly 
removed. 


(B) This requirement should be checked with the selector magnet bracket 
removed. 
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Selector Arm Pivot Screw Adjustment (Figures 67 and 68) - See Note (A) 


With the amature lever spring, the selector arm spring, and selector am stop 
detent spring unhooked, the selector arm should be free on its pivots with 
barely perceptible end play. There should also be a clearance of .008" 

to .016" between the selector arm and the armature lever. 


The end play may be adjusted by means of the outer pivot screw. If the 
clearance between the selector arm and the armature lever dos not meet the 
foregoing requirenent, it will be necessary to remove the selector magnet 
bracket and the selector arm bracket and adjust both pivot screws of the 
selector arm. 


Selector Am Bracket Adjustment (Figure 65) - See Note (A) 


The position of the selector arm bracket should be such as to provide some 
clearance, not more than .040", between each sword and either stop post, under 
the following conditions: 


Remove the locking lever spring and the selector arm spring. Rotate the main 
shaft until the No. 1 selector lever is resting on the peak of its cam. With 
the selector arm in its unoperated (spacing) position, move the spacing arm of 
the Nc, 1 sword against the selector arm extension. Then rotate the selector 
am slowly toward the marking position until the selector arm just leaves the 
spacing arm of the No. 1 sword, There should be some clearance, not more than 
+040", between the No. 1 sword and the spacing stop post. 


Unhook the armature lever spring at the spring arm, and with the selector am 
in its operated (marking) position, move the marking arm of the No. 1 sword 
against the selector arm extension, ‘Then rotate the selector am slowly toward 
the spacing position until the selector arm just leaves the marking am of the 
No. 1 sword. There should be some clearance, not more than .040", between 

No. 1 sword and the marking stop post. 


With each selector lever on the peak of its cam, each associated sword should 
be tried for the foregoing requirement of some clearance, not more than +040". 


To adjust, loosen the selector arm bracket mounting screws just enough to make 
the bracket friction tight. Then, to equalize the clearance between the swords 
and the stop posts, loosen the centralizing eccentric screw lock nut and turn 
the eccentric screw clockwise to provide more clearance on the spacing side or 
counterclockwise to provide more clearance on the marking side. 


NOTE: Be sure that the selector arm stop detent does not interfere with the 
adjustment. 


The centralizing eccentric screw should always be located so that its indicating 
line is adjacent to the marked scale that has been provided on the bracket to 
aid in gauging the amount the screw must be turned. Tighten the lock nut when 
the selector arm has been centralized. 


To obtain the "some clearance, not more than .040"," requirement between the 
swords and the stop posts, insert the 90783 adjusting wrench in one of the 

two holes provided and tum the wrench to move the bracket closer to or 

farther from the swords as required. Then tighten the selector arm bracket 
mounting screws. 

(A) These requirements should be checked with the range finder assembly removed. 


Replace the locking lever spring, selector arm spring, and amature lever 
spring. 


Locking Wedge Adjustment (Figure 63) - See Note (A) 


With the locking lever on a high part of its cam, the right end of the locking 
wedge should clear the locking lever by .006" to .010" when the end of wedge 
is held in line with the locking lever. 


To adjust, loosen the locking wedge mounting screw and position the locking 
wedge in its guide; then tighten the mounting screw. 


Selector Arm Locking Lever Spring Tension (Figure 63) - See Note (A) 


With the selector arm locking lever on the high part of its cam, hook an 8 oz. 
scale on the end of the locking lever, at the spring hole, and pull in line 
with the spring. It should require from 4 to 5-1/2 ozs. to start the lever 
moving away from the cam. 


lector sto} it t_(F: 67) - See Note (A) 


With the locking lever on the low part of its cam, there should be an equal 
amount of clearance between the sides of the locking wedge and the locking 
lever when the selector arm is in the marking or spacing position. 


NOTE: When checking the marking position, be sure that the selector arm 
operating screw does not interfere with the movement of the selector 
arn, 


To adjust, loosen the screw that mounts the selector am stop detent eccentric 
post Just enough to make the post friction ti, 


Position the stop detent by turning the post; then tighten the post mounting 
screw. 


Selector Am Stop Detent Spring Tension (Figure 67) - See Note (A) 


Unhook the stop detent spring from the locking lever guide and hook an 8 oz. 
scale in the spring eye. It should require 4 to 5 ozs. to pull the spring to 
its position length. 


Selector Magnet Bracket Position Adjustment 69) - See Note (A) 


Rotate the selector cam sleeve until the locking lever just drops off the high 
part of its cam; then rotate the cam sleeve backward until the rotation is 
stopped by the locking lever. With the selector arm locked in its marking 
position, there should be a clearance of .060" to .065" between the armature 
lever and the face of a tooth on the armature lever cam. 


(A) These requirements should be checked with the range finder assembly 
removed, 


To adjust, loosen the selector magnet bracket mounting screws and the selector 
magnet bracket adjusting arm mounting screws just enough to make the bracket 
and adjusting arm friction tight. Then position the selector magnet bracket 
by means of the adjusting ara using the 90783 adjusting wrench, To do this, 
insert the adjusting wrench in the hole in line with the end of the adjusting 
arm and rotate the wrench. 


‘Tighten the bracket and adjusting arm mounting screw: 


Selector Magnet Bracket Adjustment and_66-B) 


With the selector magnet energized, the clearance between the 
operating screw and the selector ara should be .00)" to .006" greater when the 
armature lever is on a peak of its cam than when the armature lever is opposite 
an indent on the cam. 


To adjust, de-energize the magnet and rotate the selector cam sleeve until the 
armature lever is resting on a peak of the armature cam. Holding the cam 
sleeve in this position, turn the main shaft to a point where it moves the 
armture lever the greatest distance. Loosen the selector magnet bracket 
mounting screws and, by means of its adjusting screw, rotate the selector 
magnet bracket so that the armture just touches the pole faces; then tum the 
adjusting screw an additional one-tenth of a turn counterclockwise, This will 
press the armature firmly against the magnet cores. (While making the one- 
tenth of a turn adjustment, be careful to avoid lost motion due to loose 
fitting screw threads.) With the magnet energized, measure the clearanc 
between the selector arm operating screw and the selector arm and if there is 
back off the selector arm operating screw to provide at least 
006", Then rotate the selector cam sleeve so that the armature lever is 
opposite an indent of its cam and again measure the clearance between the 
selector arm operating screw and the selector ara. If the difference in the 
two clearances exceeds .006", the selector magnet bracket adjusting screw 
should be tumed clockwise. If the difference in the clearance is less than 
crew counterclockwise. Tighten the selector magnet bracket 


sion Adjustment 


Unhook the armature lever spring from its spring arm and rotate the main shaft 
until the amature lever is on a high pert of its cam. With a 32 oz. scale 
hooked in the spring eye, it should require 13 to 15 ozs. to pull the spring 
to position length. 


To obtain the proper tension, at "position length," loosen the spring arm 
mounting nut and position the arm; then tighten the mounting nut. 


Rehook the armature spring. 


(A) These requirements should be checked with the range finder assembly 
removed. 
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Selector Arm Operating Screw Adjustment (Figure 70) - See Note (A) 


With the selector magnet energized and the selector cam sleeve rotated so 
that the armature lever is opposite an indent of its cam, there should be a 
clearance of .003" to .006" between the selector arm operating screw and the 
selector arm, 


To adjust, loosen the selector arm operating screw lock nut and position the 
screw; then tighten the lock nut, 
Selector Arm Spring Tension (Figure 71) - See Note (A) 


Unhook the selector arm stop detent spring. With the armature lever on a 
high part of its cam, hook an 8 oz, scale over the end of the locking wedge 
and pall parallel to the selector arm spring. It should require 1-1/l, to 
1-3/l, ozs, to start the selector am moving. 


Replace the detent spring. 


Stop Lever Eccentric Screw Adjustment (Figure 72) - See Note (A) 


The stop lever, on the range finder assembly, should overtravel the latching 
face of the trip latch by .004" to .006",, 


To adjust, loosen the stop lever eccentric screw nut and position the screw; 
then tighten the nut, making certain that the tightening of the nut does not 
disturb the adjustment. 


‘Trip Latch Spring Compression (Piure 72) ~ See Note (A) 


NOTE: When measuring this requirement, the range finder assembly should be 
held in a horizontal position. 


Apply the push end of an 8 os. scal 4 in a vertical position, to the 
trip latch, as near to the stop lever as possible. It should require 1 to 
1-1/2 oss., when pushing upward, to start the trip latch moving. 


Stop Lever Spring Tension (Figure 73) - See Note (A) 


NOTE: Be sure that the stop lever eccentric has been adjusted before checking 
this requirement. 


With the trip latch plunger held operated, hook an 8 oz. scale on the end of 
the stop lever of the range finder assembly, and pull horizontally at right 
angles to the stop lever. It should require 3/4 to 1-1/4 ozs. to start the 
lever moving. 


REPLACE THE RANGE FINDER ASSEMBLY 


(A) These requirements should be checked with the range finder assembly 
removed. 


by f Screw nit 


There should be some clearance, not more than .002", between the stop lever 
and the trip latch when the armature is in the unoperated position and the 

selector cam sleeve is rotated until the stopping edge of the stop lever is 
directly below the latching surface of the trip latch. 


The trip latch plunger should have at least .002" end play (see Figure 72) 
when the armature is held in the attracted position and with the stop lever 
clear of the latching surface of the trip latch. 


To adjust, loosen the trip-off screw lock mut and position the screw to meet 
the first requirement. The latter requirement serves as a check on the 
trip-off screw adjustment and also on the adjustment of the selector magnet 
bracket. 


laten Unit Pilot Sei justment 


‘The platen unit should be midway between the side frames and should be free 
on its bearings without side play. 


To adjust, place the typing unit in its normal upright position and dis- 
connect the line feed and shift vertical links at the upper shoulder screws. 
Unhook the platen balance spring and the shift detent spring. Then position 
the platen unit by means of its pilot screws to meet the foregoing require- 
ments. Reconnect the line feed and shift vertical links and replace the 

platen balance spring and the shift detent spring. (See Figures 75 and 78 
for location of parts.) 


até ft t_Ad.ju 


‘The top and bottom surfaces of the platen shift stop post should be parallel. 
to a line through the center of the platen detent roller screw and the 
platen pilot screw. 


To adjust, loosen the platen shift stop post nut and rotate the post. (See 
Figure 75 for location of parts.) 


REPLACE THE TYPE BAR CARRIAGE. 


Letters Stop Screw Adjustment 


With the platen in the letters position and the letter "N" type bar held 
lightly against the platen, the face of the letter "N" should conform to the 
curvature of the platen, when viewed along the axis of the platen. A further 
check may be made by inserting a sheet of paper with a carbon in the printer 
and pressing the letter "N" firmly against the platen. The impression made 
on the paper should be of uniform shade. 


To adjust, raise the letters stop screw if the shading is lighter at the 
bottom of the character and lower it if the shading is lighter at the top. 
(See Figure 75 for location of parts.) 
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E Stop Screw t 


With the platen in the letters position (dom), print the letter "Ww" on the 
Flaten, Then with the platen in the figures position (up), the figure "2" 
should be in direct alignment with the letter "W" when the figure "2" is 
printed directly on the platen, 


Agua by means of the figures stop screw.(See Figure 75 for location of 
parts. 


REMOVE THE TYPE BAR CARRIAGE. 


Eigures, Letters, and Line Feed Function Lever Spring Tensions (Figure 76) 


Place the typing unit on its right side. Select the "blank" combination and 
rotate the main shaft until the printing bail is in its extreme forward 
position. Hook a 32 oz. scale over the rear extension of the figures, 
letters, and line feed function levers just in front of the lobes which 
engage the push bars and pull horizontally at right angles to the rear 
extension. It should require 15 to 19 ozs. to start each of these function 
levers moving. When checking these tensions, the push bars should be held 
away from the function levers. 


Printing and 5 Cutout Function Lever § Tension 
Rotate the main shaft until the printing bail is in its extrene rear 
position, ‘Then unhook the blenk printing and spacing cutout function lever 
spring from the spring plate, 


Hook @ 32 oz. scale in the spring eye. It should require 22 to 30 o: 
stretch the spring to its position length. 


. to 


tion. ment 


NOTE: If the letters and figures shift mechanism has not been adjusted, it 
will be necessary to loosen the mounting screws of the shift link 
bracket, and move the bracket to its extreme rear position, before 
proceeding with the "Function Bail Blade Adjustment." 


With the "figures," "line feed," and "letters" function levers alternately 
selected and the main shaft rotated until the travel of the function lever 
bail is blocked by the selected function lever, there should be .00)" to 
015" clearance between the rear edge of No. 1 vane and the bottom of a notch 
in the selected function lever. 


To adjust, select the "figures" function lever and adjust the right end of 
the function bail blade, by raising or lowering it, by means of its elongated 
mounting holes, to secure the specified clearance between the rear edge of 
No. 1 vane and the bottom of @ notch in the figures function lever. Then 
select the "line feed" function lever and adjust the left end of the function 
bail blade, by raising or lowering it, to secure the specified clearance 
between the rear edge of No. 1 vane and the bottom of a notch in the line 
feed function lever. If a like requirement is not met when the "letters! 
function lever is selected, it may be necessary to readjust both ends of the 
function bail blade, 


Letters and Figures Shift Adjustment: 


With the shift detent and platen balance springs removed and the "letters" 
and "figures" combinations alternately selected, the shift stop post should 
move to within .O10" to .025" of the letters stop screw and the figures stop 
screw respectively, when the main shaft is rotated and the selected push bar 
is moved to its rearmost position when operated by the function bail blade. 
The platen should be placed in the "figures" position (up) before selecting 
the "letters" combination and in the "letters" poaluaes (sis) before 
selecting the "figures" combination, 


To adjust, place the shift link bracket in the middle of the adjustment 
provided by the elongated mounting holes and tighten the mounting screws. 
Place the typing unit on its right side and rotate the main shaft until the 
function bail is in its extreme forward position, Adjust the tumbuckle on 
the shift vertical link 0 as to equalize (within .010") the clearance 
between the function bail blade and the shoulder on the letters push bar, 
when the platen is in the figures position, with the clearance between the 
function bail blade and the shoulder on the figures push bar, when the platen 
is in the letters position. Then select the "letters" and "figures" conbina- 
tions alternately and check for the specified clearances between the shift 
stop post and the letters and figures stop screws. If either of these 
clearances is greater than .025" move the shift link bracket toward the front 
of the unit, if less than .010" move it toward the rear, after which a slight 
readjustment of the shift vertical link turnbuckle may be necessary to bring 
both clearances within the specified limits. Replace the shift detent spring 
and platen balance spring. (See Figures 75 and 76 for location of parts.) 


laten re 8) 


With the platen in the "letters" position, unhook the platen balance spring 
from the platen unit side frame and hook a 12 1b. scale in the spring eye. 
It should require 3-1/2 to 5 lbs. to pull the spring to position length. 
Replace the spring. 


Shift Detent A it 


When the platen is shifted from the "figures" to the "letters" position, the 
detent roller should ride equally on either side of the detent. 


To adjust, position the shift detent by means of its eccentric shoulder screw. 
(See Figure 75 for location of parts.) 


t_Detent 


Hook a 25 1b. scale over the extension on the shift detent and pull in line 
with the spring. It should require from 10 to 14 lbs. to start the detent 


ters and F; 1s Push Tensions 


Select any character and rotate the main shaft until the printing bail is in 
its extrem. forward position. Place the push end of an 8 oz. scale directly 
beneath the notch on the push bar and push horizontally at right angles to 
the bar. It should require 3 to 5 ozs. to start the push bar moving. 
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Platen Shaft Adjustment, 


The platen shaft should have some end play not more than 00k". 


To adjust, position the friction assembly on the platen shaft by means of 
its set screws. (See Figure 89-3 for location of parts.) 


Single-Double Line Detent it 


When the single-double line feed lever is shifted from the "single" to the 
"double" line feed position the hump on the detent spring should travel 
equally on either side of the detent. (See Figure 75 for location of parts.) 


To adjust, position the detent by means of its mounting screw. 
zle-Double. feed Detent 5) Pressure - re 75) 


With the single-double line feed lever in the "single" line feed position, 
hook a 4 1b, scale, held in horizontal position, over the extension of the 


lever and pull toward the front. It should require 1-1/4 to 3-1/4 lbs, to 
move the lever to the "double" line feed position, 


feed Detent Leve! justment, 


With the single-double line feed lever in the "single" line feed position (up), 
and the line feed bell crank operated by hand, the line feed pawl, when sliding 
off the rear edge of the single-double line feed lever, should just the 

edge of a tooth on the ratchet. (See Figure 75 for location of parts.) 


To adjust, loosen the detent lever eccentric screw nut (Figure 78) and tum 
the eccentric screw so as to rotate the platen by means of the detent leve: 
Tighten the detent lever eccentric screw nut and check the adjustment for all 
the teeth on the line feed ratchet. 


NOTE: There are two positions of the detent lever eccentric screw which will 
provide correct adjustment. Use the position which applies the least 
tension to the detent lever spring and be sure that the detent roller 
rests in the bottom of a notch on the detent ratchet. 


Line Feed Vertic: Turnbuckle Adjustment ) 


With the single-double line feed lever in the "single" line feed position, 
select the "line feed" combination, and rotate the main shaft until the line 
feed push ber is being stripped from the function bail blade. Under this 
condition the platen should rotate one line space, the detent roller should 
rest in the hollow between two ratchet teeth, and there should be some clear- 
ance, not more than .015", between the line feed pawl and the front face of a 
tooth on the ratchet. Check each tooth on the ratchet for this clearance. 


when gauging these clearances the play in the line feed mechanism should be 
taken up in a direction to make the clearance a maxim by pressing forward on 
the line feed pawl. To obtain this requirement, place the typing unit on its 
right side and adjust the length of the line feed vertical link by means of 
its turnbuckle. 


Line Feed Push Bar Spring Tension 


With the typing unit on its left side and the printing bail in ite extrene 
rear position, apply the push end of an 8 oz. scale to the push bar, just to 
the rear of the function lever extension and push horizontally at right angles 
to the bar (see Figure 76). It should require 1-1/2 to 2-1/2 ozs. to start 
the push bar moving. 


Line Feed Detent FS) Tension (Figure 78 


With the typing unit in its normal upright position, hook a 12 1b, scale over 
the head of the detent roller mounting screw and pull at right angles to the 
detent lever, It should require 5 to 6 lbs. to start the detent lever moving. 


Line Feed Parl ny n re 


With the single-double line feed lever in the "double" line feed position and 
the line feed pawl in its unoperated position, hook an 8 oz. scale under the 
line feed pawl, Just to the rear of the notch and pull up vertically, It 
should require 2 to 4 ozs. to start the pawl moving. 


Line Feed Check Screw Adjustment (Figure 78) 


The line feed check screw should drop in the twelfth notch from the detent 
roller. (When counting the notches, start with the notch just above the 

detent roller.) There should be some clearance, not more than .020", between 
the front face of the screw ani the face of the tooth, at the point of minimum 
clearance, when the check screw is held in the bottom of a notch on the ratchet. 


To adjust, loosen the line feed check screw lock nut and position the check 
screw to meet the foregoing requirements. Tighten the lock nut. Rotate the 
platen roll and check the clearance in each notch of the ratchet. If necessary, 
loosen the clamping nut of the line feed check post stop screw and back off the 
stop screw before making this adjustment. 


1e Feed Check Post. e tr F: 8) 


When the line feed check post stop screw is held down against the casting, 
there should be .015" to .030" clearance between the line feed check screw and 
each tooth on the detent ratchet, when the platen is rotated, 


To adjust, loosen the check post clamping nut and position the stop screw. 
Before tightening the clamping mut, see that the line feed check post is 
against the inner side of the casting and the end of the line feed check lever 
shaft is flush with the outer surface of the casting. Tighten the clamping nut. 


Check Lever Adjustment e 


With the "line feed" combination selected and the main shaft rotated until the 
ine feed pawl has reached its farthest travel in rotating the platen, the line 
feed pawl lever should be in contact with the check lever, there should be some 
clearance, not more than .015", between the lower edge of the line feed check 
screw and the bottom of any notch in the detent ratchet. 
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To adjust, loosen the check lever set screw and position the check lever. (See 
Figure 75 for location of parts.) Before tightening the set screw see that the 
shaft has some end play, not more than .00)". 


NOTE: When checking the clearance between the check screw and the ratchet, 
the play of the line feed check lever shaft in its right bearing should 
be taken up to make this clearance a maximm, 


Line Check Lever $ n (Fi ) 


With the line feed pawl in the forward position, hook an & oz, scale under the 
head of the check lever set screw and pull at right angles to the set screw. 
It should require 2 to 3 ozs. to start the lever moving. 


Pressure Roller Release Collars Adjustment (Fi: 


The pressure roller release shaft should have some end play not more than .00)", 
With the right collar against the casting, there should be 5/32" to 7/32" 
clearance between the boss just to the rear of the platen shaft boss, and the 
pressure roller release shaft arm, when the arn is opposite the bos 


Adjust the clearance of the release shaft arm by means of the right collar and 
adjust the end play by means of the left collar. 


res: Ler Release A t (FI 80) 
With the pressure roller release shaft arm in its rear position, the high part 


of the pressure roller release cans should rest on the high parts of the release 
levers. 


To adjust, position the cams on the release shaft by means of their set screws. 


Pressure Roller Tension Springs Adjustment (Figure 80) 


With the release shaft arm in its forward position, hook a 12 1b, scale over 
the lower end of the spring adjusting lever, just above the spring, and pull 
in line with the spring. It should require 5 to 6 lbs. to start the adjusting 
lever moving. 


Adjust by means of the spring adjusting lever screw. 

Pres: or se Lover 8 Adjustment 

With the inner surface of the paper chute mounting extensions against the 
casting, the outer ends of the release lever shafts should project beyond the 
outer surfaces of the paper chute mounting extensions by not more than 1/32", 
(See Figure 79 for location of parts.) 


To Adjust, position the release lever shafts by means of their set screws. 


Paper Chute S 3 Tension (Fi 81-8) 


With the pressure roller release shaft am in its rear position, hook an 8 oz. 
scale over the rear edge of the paper chute, midway between the side frames, 
and pull at right angles to the rear flat surface. It should require 2 to 4 
ozs. to start the paper chute moving. 


Paper Fingers Adjustment (F: 1-8) 


‘The paper finger shaft stop arm should clear its stop post .00h" to .020" with 
both paper fingers resting against the platen. The outer edge of the lower 
portion of each finger should be within 3/32" of the end of the rubber portion 
of the platen, and should not extend beyond the rubber portion. 


To adjust, first position the right peper finger by means of its set screw to 
meet the foregoing requirements, Then set the left paper finger in a corres~ 
ponding position. 


Paper Fingers Sha! ion 1-8) 


Hook @ 32 oz. scale over the paper finger shaft stop arm, just above the stop 
post, and pull in line with the spring. It should require 1, to 18 ozs. to 
start the stop arm moving. 


yr Straightener ops Adjustment _(F! 81-8) 
When the paper straightener rod is in its extreme upward position, there should 


be 2 clearance of .030" to .050" between the straightener rod and the blocking 
edge of the stops. | 


To adjust, position the stops by means of their elongated holes, 

Paper St) tener Rod Springs Tension -B) 

Hook @ 32 oz. scale over the ends of the levers where the springs are hooked 
and pull in line with the springs. It should require 8 to 12 ozs. to start 
the levers moving. 

aper Guides Adjustment. 81-A) 


The outer side of both paper guides should be .040" to .050" from the shoulder 
on their respective ends of the straightener rod. 


To adjust, position the guides on the shaft by means of their set screws. 
Spacing Escapement Pawl Operating Arm Ad, 82) 

With the "Line feed" combination selected and the main shaft rotated until the 
function lever bail rests on the line feed function lever, there should be 


020" to .040" clearance between the rear spacing escapement pawl and the low 
part of the spacing escapenent ratchet. 


To adjust, loosen the spacing escapement pawl operating arm mounting screws 
and position the am, Tighten the mounting screws. 


Spacing Escapement Pawl S} Tension 82) 


Rotate the main shaft until the printing bail is in its extreme rear position. 
Hook a 32 oz. scale under the front spacing escapement pawl at the place 
where it rests against the escapement pawl operating arm, and pull vertically 
upward, It should require 10 to 14 ozs. to start the pawl moving, 


Margin B er Adjustment re 8: 


width the bell hanmer arm resting against the stop post, there should be .020" 
to .060" clearance between the bell and the bell hammer. 


To adjust, bend the bell hammer arm along its entire length, avoiding a sharp 
bend at any point. 


Margin Bell Hanmer Spring Tension (Figure 83) 


Hook a 32 oz. scale over the bell hammer arm, directly below the spring, and 
pull in line with the spring. It should require 10-1/2 to 13-1/2 ozs. to 
start the arm moving. 


Carriage Retum Latch Bar Latch Shine Adjustment (Fizure 61) 


With the letter "0" combination selected and the main shaft rotated until the 
printing bail is in its extreme forward position, there should be .004" to 
+010" clearance between the carriage return latch bar and the lobe on the rear 
extension of the carriage return function lever. When checking this clearance, 
the shoulder on the carriage return latch bar should be fully latched on the 
latch. 


To adjust, add or remove shims between the carriage return latch bar latch and 
the function lever comb. 


a1 turn Latch itch it 8h) 


With the main shaft rotated until the function bail is in its extreme rear 
position, there should be .010" to .020" clearance between the shoulder on the 
carriage retum latch bar and the latch, when checking this clearance, the 
shoulder on the carriage retum reset bar should be fully engaged with function 
bail blade. 


To adjust, position the latch to front or rear by means of its elongated 
mounting holes. 


if Return wr Latch Eccentric Screw Ad ju: it re_85) 


With the front end of the dashpot lever held in its extreme left position, 
there should be .006" to .015" clearance between the lower edge of the carriage 
return lock bar latch and the upper edge of the lock bar. when checking this 
clearance, all the play between the lock bar and the shoulder stud should be 
taken up in a direction to make this clearence a minimm. 


Adjust by means of the lock bar latch eccentric screw. 
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NOTE: There are two positions of the eccentric screw at which the proper 
adjustment can be obtained. Use the position which gives the greater 
tension to the latch spring. 


Carriage Retum Lock Bar Latch 5) Tension (F; 85) 


With the carriage retum lock bar latch unlatched (resting on the upper part 
of the carriage return lock bar), hook a 32 oz. scale over the latch, just 
below the spring and pull parallel to the lock bar. It should require 7 to 
10 ozs. to start the latch moving. 


i ck 8: 


With the carriage return lock bar in its latched position and the shoulder of 
the lock bar held against the edge of the latch, there should be a clearance 
of .010" to .020" between the teeth of the carriage retum clutch members. 


Adjust the length of the lock bar by means of its sliding Joint to obtain 
this clearance. 


NOTE: Before making the foregoing adjustment, loosen the mounting screw of 
the carriage retum clutch driven member and take up the play between 
the driven member and its mounting screw in a counterclockwise 
direction with respect to the shaft as viewed from the lower end of 
the shaft. Tighten the mounting screw. 


Carriage Retum Operating Lever Stop Screw Adjustment (Figure 85) 


With the "carriage return" combination selected and the main shaft rotated 
until the carriage return function lever just trips the carriage return 
lateh bar off its latch, there should be some clearance, not more than .020", 
between the lock bar shoulder and the edge of the lock bar latch. When 
checking this clearance, all the play in the lock bar connections should be 
taken up in a direction to make the clearance a minimm. This can best be 
done by pulling outward on the lock bar. 


To adjust, set the height of the carriage retum operating lever stop screw. 


Garriage Retum Reset Bar Spring Tension (Figure 85) 


With the typing unit resting on its right side, the function bail in its 
extreme forward position, and the carriage retum latch bar tripped off its 
latch, hook an 8 oz. scale over the reset bar, just in front of the shoulder 
and pull horizontally at right angles to the reset bar. It should require 

3 to 5 ozs. to start the reset bar moving. 


gs stu tion a Tension 85) 


‘With any character selected and the main shaft rotated until the carriage 
return function lever is resting against the vanes, but not selected, hook 

& 4 1b. scale over the rear extension of the function lever, just in front 

of the lobe that engages the latch bar, and pull at right angles to the lever. 
It should require 1-3/4 to 2-1/4 lbs, to start the lever moving. 
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Carriage Return Operat: rer S) Tension (Figure 8! 


With the shoulder of the carriage return latch bar against its latch, and the 
carriage return operating lever spring unhooked from the spring post, hook a 
12 1b, scale in the spring eye. It should require 5 to 7 lbs. to pull the 
spring to position length. 


Carriage Return Clutch Spring Compression (Figure 85) 


With the shoulder of the carriage return letch bar resting against its 
latch and the carriage return lock bar latch held away from the lock bar, 
apply a 12 1b. push scale to the carriage return fork opposite the place 
where the fork engages the carriage return clutch. It should require 1-1/2 
to 2-1/2 lbs. to start the driving clutch member moving away from the 
driven member. 


shpot_Lever on 


Unhook the dashpot lever spring from the spring post in the dashpot lever and 
hook a 32 oz, scale in the spring eye. with the front end of the dashpot 
lever in its extreme right position, it should require 18 to 2) ozs. to 
extend the spring to its position length. 


¢: sto} er Bracket Adjustment _(F: 86) 


‘The lower end of the spacing stop lever should clear the driving disc of t! 
main shaft .060" to .080". With the stop lever held against the stop on the 
bracket by means of its spring, there should be a clearance of .040" to .080" 
between the lower left edge of the stop lever and the right side of a tooth 
on the spacing stop sleeve, when the tooth is opposite the lever. 


Adjust the stop lever bracket vertically by means to its enlarged mounting 
holes to meet the first requirement and adjust it horizontally to meet the 
latter requirenent. 


Spacing Stop Lever Spring Tension (Figure 8) 


With a 32 oz. scale held in a horizontal position and hooked over the upper 
end of the stop lever, pull toward the right. It should require 8 to 12 ozs, 
to start the lever moving. 


Carria, je Screvs Adjustment _(F: ) 


With the type bar carriage in position on the typing unit and the printing 
bail in its extreme rear position, there should be some clearance, not more 
than 008", between the upper surface of the guide screw heads and the upper 
surface of the groove in the front carriage track. Check for this clearance 
over the entire travel of the carriage. 


Adjust by means of the guide screws and lock nuts. 


5h 


God lustment 


The code bars should be carried firnly against their stops in both the marking 
and spacing positions, when the "letters" and "blank" combinations are 
alternately selected and the main shaft rotated until the function levers are 
lifted free from the rear edges of the vanes. With the "letters" combination 
selected, move the vanes, one by one, from the marking position to the spacing 
position and allow then to return to the marking position slowly. Note any of 
the code bars which are not carried firmly against their stops. (See Figure 
87 for location of parts.) 


Set up the "blank" combination on the selector and repeat the foregoing 
Procedure, Again note any of the code bars which are not carried firmly 
against their spacing stops. If it is found that all the code bars are 
carried against the stops in the spacing position, and not in the marking 
position, or vice versa, it will be necessary to loosen the mounting screws 
and adjust the position of the bell crank mounting plate (up or dom). If the 
plate is moved upward, the code bars may be caused to move farther toward the 
left, which is their marking position. If, however, it is found that only one 
or two of the code bars fail to be carried fimly against their stops in both 
the marking and spacing positions, the travel of the code bars may be adjusted 
by means of the bell crank eccentric bushings. When the bell crank assenbly 
is finally adjusted, all five of the code bare should rest firmly against the 
marking and spacing stops, when the vanes are in their respective marking and 
spacing positions. Meke sure that the upper end of the bell cranks do not 
engage the code bars deeply enough to bind. 


Spacing Rack Adjustment (Figure 88) 


There should be some backlash, not more than .006", between the spacing gear 
and the spacing rack along the entire travel of the rack. 


To adjust, loosen the spacing rack mounting screws and adjust the rack toward 
the front or rear. 


Locking Function Lever Spring Tension (Figure 61) 


Rotate the main shaft until the printing bail is in its extreme rear position. 
Unhook the locking function lever spring from the spring plate and hold the 
locking function lever against its pivoting shaft. With a 6 oz. scale hooked 
in the locking function lever spring eye, it should require 40 to 50 ozs. to 
pull the spring to position length, 


Carriage Retum Spring Drum Adjustment 


Rotate the main shaft until the printing beil is in its extreme rear position. 
Hook a 12 1b, scale over the lower part of the right ribbon spool bracket, and 
pull in a line parallel to the carriage track. It should require 3-3/l to 
4-1/h lbs. to start the carriage moving away fron its extrene left position. 
then measuring this tension, the carriage retum lock bar should be held in 
approximately its latched position so as to disengage the clutch teeth, and 
the dashpot lever should be held in its operated position. 
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To adjust, wind up the carriage return spring by rotating the center shaft of 
the drum to increase the tension, and operate the carriage retum drum 
escapement lever to decrease the tension. 


Paper Spindle Drag Sj justment _(F: Ey 


Insert an empty paper spindle in the slots, and lock it in place with the 
retaining plates. With both ends of the spindle shaft in the bottom of their 
slots, apply the push end of a 12 1b, scale to the left end of the spindle 
shaft and push toward the right side of the typing unit. It should require 
5 to 8 lbs, to start the spindle moving. This pressure may be adjusted by 
bending the spindle drag spring. 


Platen Friction A: justment (Figure 


Move the pressure roller release shaft arm to its extreme rear position, 
Unhook the line feed detent lever spring, and place the platen handle 
vertically upward. Hook an 8 oz. scale over the end of the handle and pull 
horizontally toward the front of the typing unit. It should require 6 to & 
ozs. to start the platen rotating. Replace the detent lever spring. This 
tension may be regulated by means of the adjusting nuts on the friction 
assembly, 


late tment, 


There should be a barely perceptible amount of backlash between the motor 
pinion and the highest point on the main shaft gear. The lateral alignment 
of the motor pinion and the main shaft gear should be such that the center 
Line of the gear coincides with a vertical line through the center of the hole 
in the motor pinion. 


Adjust as follows: 


(a) Place the typing unit on an adjusted base with motor assembly and tighten 
the mounting screws. Facing the front of the base unit and with the 
keyboard removed from the base, visually check the lateral alignment of 
the motor pinion and the main shaft gear to determine if a center line of 
the gear coincides with a vertical line through the center of the hole in 
the motor pinion. If these lines do not coincide, remove the typing unit 
from the base unit and loosen the four motor mounting screws. 


Replace the typing unit on the base unit, and shift the motor, by taking up 
‘the play between the drilled motor mounting holes and the motor mounting screws, 
until the two lines previously mentioned coincide as nearly as it is possible 
to determine by eye. See that the edges of the motor base are parallel to the 
respective edges of the motor plate. Then remove the typing unit and tighten 
the four motor mounting screms. 


(b) Loosen the rear motor plate mounting screw and the lock nut on the motor 
Plate adjusting screw. Slightly loosen the two front motor plate 
mounting screws to prevent stripping of the threads while making the 
following adjustment. 
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Replace the typing unit and tighten the mounting screws. By means of the 
motor plate adjusting screw, adjust the vertical position of the motor pinion 
until there is a barely perceptible amount of backlash between the motor 
pinion and the highest point on the main shaft gear. This high point may be 
found by turning the main shaft for one complete revolution. Start the motor 
and carefully readjust the vertical position of the motor pinion by means of 
the adjusting screw until the gear noise is reduced to a minimm. Tighten 
the three motor plate mounting screws and the adjusting screw lock nut and 
recheck the backlash between the gears. 


Caution: Care should be exercised in adjusting the vertical position of the 
motor pinion while the motor is running in order to avoid damaging 
the main shaft gear or reducing the speed of the motor as the result 
of too close a mesh between the gear and the pinion. 


Left Mar; sting Screw Adjustment (Figure 85) 


The first character of a line should print 3-9/16" plus or minus 1/16" from 
the left end of the platen. 


To adjust turn the left margin adjusting screw in and lock the carriage in 
place by operating the dashpot lever, 90 that the carriage is in a position 
to yrint a character 3-9/16" (plus or minus 1/16") from the left edge of the 
platen. Make sure that the carriage retum clutch menbers are fully engaged. 
‘Then reposition the adjusting screw, so that when the lock nut is slightly 
tightened to take up the end play in the threads, and a horizontal pull of 

8 Ibs. is exerted on the dashpot lever, applied with a 12 1b. scale at right 
angles to the curved surface 1/32" behind the margin adjusting screw, there 
isa slight clearance (not more than .002") between the end of the screw and 
the dashpot lever. Turn the left margin adjusting screw one-sixth tum in a 
direction to eliminate this clearance and tighten the lock nut. 


it Marg st rew nt_(F 86) 


The printer should nomally print forty-five characters on a line before 
spacing is blocked by the spacing stop pawl. 


To adjust, return the carriage to the left end of the line and back off the 
right margin adjusting screw. Then, with the right margin adjusting screw 
arm in engagement with its detent, space the carriage one less space than 
‘the number of characters desired per line; that is, forty-four spaces for 
nomal lines of forty-five characters. (‘The carriage should then be in 
position to print the last character for the desired length of line.) Adjust 
‘the stop screw so that the spacing stop pawl is moved within .015" to .030" 
from a projection on the spacing stop sleeve. 


Ribbon Oscillator Lever Adjustment 


The ribbon should fully cover any character as it is being printed and its 
top edge should not be above the bottom edge of the printed character when 
the printing has been completed and the main shaft clutch has disengaged. 
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To adjust, shift the platen to the figures position (up) and loosen the ribbon 
oscillator lever clamping screw and mut. Position the ribbon oscillator lever 
and tighten the clamping screw and mut. Check this adjustment with the platen 
in the letters position (dom). See Figure 90 for location of parts. 


Spacing Clutch Torque (Figure 91) 


After the motor has run for at least 10 minutes, operate the lock bar and hook 
32 oz. scale at the bottom of the uppermost projection on the spacing stop 
sleeve and pull horizontally toward the rear of the typing unit until the 
leading edge of the uppermost projection on the spacing stop sleeve is 
approximately vertical. With the main shaft rotating, it should require 14 to 
19 ozs, to hold the spacing stop sleeve stationary. 


Margin Si Bell nt 


‘The bell should ring on the thirty-ninth character 


To adjust, return the carriage to the left end of the line. Then space the 
carriage thirty-nine spaces to the right. Loosen the margin bell cam thumb 
screw and adjust the cam so that its right side is in contact with the margin 
bell pawl; tighten the thumb screw. See Figure 83 for location of parts, 


Selector Clutch Torque (Pigure 92) 


With the motor running at least 10 minutes, hook a 32 oz. scale to the selector 
cam sleeve stop arm. It should require li, to 18 ozs. to hold the sleeve 
stationary. 


Bail Cam Unit Friction Clutch Torque (Figure 92) 


Remove the function bail spring and hold the printing bail away from its 
adjusting screw. With the printer running on a closed line, hook a 32 oz. 
scale over the screw head on the cam unit, and pull horizontally at right 

angles to the main shaft. It should require 20 to 24 ozs. to move the can 
opposite to its normal direction of rotation. 


Dashpot Vent Screw Adjustment 


‘The carriage should return from its right stop to its left stop without 
bouncing and with minimum shock, when the carriage return lock bar is held in 
ts latched position. 


Adjust by means of the dashpot vent screw and lock nut. 
from the Bar (i 


Remove the type bar carriage from the typing unit (see "Instructions for 
Removing the Type Ber Carriage from the Typing Unit" pages 28 and 29. Remove 
the ribbon and unhook the ribbon carrier. Remove the fillister head screws 
that secure the type bar guide to its adapter plate. Remove the type bar 
guide from its dowels on the adapter plate. ‘the type bar on its fulcrum 
with one hand and with the other withdraw the associated pull bar sufficiently 
to permit the type bar to be removed from its slot in the casting. 


When replacing a type bar reverse the foregoing procedure. 
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KEYBOARD ADJUSTVENTS 
Lock 5 Tension (F: ) 


Rotate the transmitting cam sleeve until the lock loop roller is resting on 
the low part of its cam. Hook an 8 oz. scale in the lock loop spring hole 
and pull in line with the spring. It should require 4 to 5 ozs. to start the 
Jock loop moving. 


Loc! ever ket Adjustment (Fij 


With all the contact levers on the high parts of their cams, there should be 
some clearance, not more than .010", between the contact levers and the locking 
levers, when the locking levers are pressed downward by hand to make this 
clearance a minimum, Also the locking levers should travel equally on either 
side of the lock loop blade when the "letters" and "blank" keys are alternately 
depressed. 


To adjust, add or remove shims between the locking lever shaft bracket and the 
keyboard casting to meet the first requirement and, before tightening the 
bracket mounting screws, position the bracket laterally to meet the second 
requirement. 


Transmitting Contacts Gap Adjustment (Figure 93) 


With any contact lever on the high part of its cam, the contact gap should be 
+020" to .025", 


Bend the shorter contact springs to obtain this clearance. 

Contac! Pressure ) 

With any contact lever on the low part of its cam, it should require a pressure 
of 1/2 to 5-1/2 ozs. to open the contact, when the push end of an 8 oz. scale 
is applied to the contact spring just above the contact point. 

To adjust, bend the longer contact springs. Recheck the contact gap adjustment. 
Clutch Spring Compression Figure 95) 


Hook a 32 oz, scale to the clutch driven member projection and pull directly in 
line with the shaft. It should require 9 to 12 ozs. to separate the clutch 
teeth. 


Clutch Adjustment. re 96) 


There should be .005" to .015" clearance between the clutch teeth when the 
clutch is fully disengaged. 


To adjust, position the clutch throwout lever by means of shims placed between 
the throwout lever post and the bracket. 
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Lock Loop Roller Adjustment 


Rotate the keyboard shaft until the clutch teeth are disengaged. Press the lock 
loop roller against its cam to fully disengage the clutch teeth and position the 
locking levers directly below the lock loop blade to make the clearance a minimum. 
Under these conditions there should be .008" to .015" clearance between the lock 
loop blade and the locking lever having the least clearance. 


To adjust, position the roller pivot screw by means of its elongated mounting 
hole. (See Figure 93 for location of parts. 


Universal Bar Pilot Scrows Adjustment 


The universal bar should have some end play, not more than .010"; the universal 
bar extension should be approximately in the middle of the space between the 

"P* and "Carriage retum" key levers; and the trip-off pawl should clear the 
sides of the stop plate mounting screws and the locking lever bracket, when the 
trip-off = is operated by depressing a key lever. (See Figure 96 for location 
of parte. 


To adjust, position the universal bar by means of its pilot screms. 
Trip-Off Paw] stop Plate Adjustment (F: 6. 


There should be .040" to .060" clearance between all key levers and the universal 
bar when the trip-off pawl is resting against the end of the stop plate. 


To adjust, position the trip-off pawl stop plate by means of its elongated 
mounting holes. 


termediate Pawl Eccentric Adjustment (Figure 96) 
There should be .050" to .060" clearance between the trip-off pawl and the 
intermediate pawl, when the trip-off pawl is resting against the end of the 
stop plate and the intermediate pawl is against its eccentric. 
To adjust, position the intermediate pawl eccentric. 
Glutch Throwout Lever secentric Adjustment 
The intermediate pawl should be held firmly between the clutch throwout lever 


eccentric and the intermediate pawl eccentric, when the clutch throwout lever 
is resting on the low part of the clutch driven member. 


To adjust, position the clutch throwout lever eccentric. (See Figure 96 for 
location of parts.) 


Trip-off Pawl Sccentric Adjustment (Figure 97) 


With the clutch throwout lever held against the high part of its cam and the 
clutch throwout lever eccentric held against the clutch throwout lever, the end 
of the trip-off pawl should clear the end of the intermediate pawl by not more 
than .004" when a key lever is slowly depressed. 


NOTE: If necessary, bend the rear extension of the trip-off pawl stop plate 
0 that, with the trip-off pawl in its operated position, there is at 
least .002" clearance between the formed up end of the stop plate and 
the lower edge of the trip-off pawl. 
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Adjust by means of the trip-off pawl eccentric screw. 


NOTE: There are two positions of the eccentric screw that will provide the 
correct clearance. The high part of the eccentric should be positioned 
toward the rear of the keyboard in making this adjustment. 


Clutch Throwout Lever Spring Tension 


With the clutch teeth engaged and the clutch throwout lever resting against 
the low part of the clutch driven member, hold the interuediate pawl against 
its eccentric; at the same time hook an 8 oz. scale over the throwout lever 
just above the spring hole and pull in line with the spring. It should require 
1-1/2 te 2-1/2 ozs. to start the lever moving. (See Figure 56 for location of 
parts. 


Trip-off Paw) Sprinj or re 98) 


Unhook the trip-off pawl spring. With an 8 oz. scale hooked in the spring eye, 
it should require 3-1/2 to 4-1/2 ozs. to pull the spring to position length. 


Transmitting Cam Cylinder Play (F! ) 
The transmitting cam cylinder should have some end play, not more than .002", 


To adjust, position the bushing in the rear bearing bracket by means of its 
adjusting nuts, 


ver Tension Adjustment (Figure 100) 
The openings between the ends of all key lever springs except the spacer key 
lever spring, should measure 1-3/16". The spacer key lever spring should 
measure 1-15/16" across the opening between the ends. 
Adjust by bending the springs. 
lepeat Space tment _(F: 101) 
With the space bar fully depressed by applying pressure at approximately the 


enter of the bar, there should be .010" to .020" clearance between the clutch 
throwout lever and the high part of the throwout cam. 


To obtain this requirement, adjust the repeat space rod by means of its adjust- 
ing nuts. (See Figure 9 for location of parts.) 


Repeat Space Rod Bracket Adjustment (F: 102) 


There should be some clearance, not more than .008", between the formed end of 
the repeat space rod and the flat side of the transnitter rear bracket, 
throughout the entire travel of the repeat space rod, when the space bar is 
fully depressed. The front face of the repeat space rod bracket should be 
parallel to the rear surface of the transnitter rear bracket. 


To adjust, position the repeat space rod bracket by means of its enlarged 
mounting holes. 


t_ Space Rod S) 


n 


Hook an 8 oz, scale over the repeat space rod, just in front of the spring 
hole, and pull in line with the spring. It should require 1 to 2 ozs. to 
start the rod moving. 


SMNCHRONOUS MOTOR HEQUIEDODNTS 


NOTE: These requirements should not be checked unless there is reason to 
believe the starting switch is out of adjustment, 


(a) Remove the motor unit from the base and remove the motor fan and pinion. 


(b) Remove the switch end shield screws and the switch commtator mounting 
screws. Remove the switch end shield. 


(c) Pull out the rotor until the brush holder spring is accessible and remove 
the spring. 


(4) The tension of the spring should measure 3 to 3-3/4 ozs. when extended 
to a length of 5 inches, using an 8 oz. scale, 


(e) The brush holders should be mounted by means of the center set of mounting 
holes and should be free. 


(f) The brush holder stop pins should be safely within the holes of the fibre 
disc when all the play in the brush holders has been taken up to make the 
engagement of the pins with the disc a minimum. 


(g) Replace the brush holder spring, making certain that the spring ey 
fully engaged with each other. 


(h) Replace the switch commutator screws and tighten the two screws alternately 
a little at a time until both screws are tight. 


(4) Replace the switch end shield screws using the same precaution in 
tightening as above. 


(3) Apply the push end of a 12 1b, scale against the fan end of the shaft and 
push parallel with the shaft. It should require at least 7 lbs. pressure 
to start the shaft moving. 


(k) Replace the mtor fan and pinion. Replace the motor unit on the base 
and check the motor plate adjustment. 
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BASE UNIT ADJUSTMENTS 
Motor Unit Slip Connection Springs Adjustment, 


(a) With the motor unit in position on the base, hook a 4 1b, scale under 
one of the end moter unit slip connection end springs, just above the 
head of the terminal screw on the motor connection block, and pull 
toward the front of the base at right angles to the spring. It should 
require 2 to 4 lbs. to just break contact. Measure the pressure of the 
opposite end slip connection spring in the sane manner, This pressure 
can be regulated by removing the motor unit and bending the spring: 


(b) With the motor unit removed and a straight edge placed across the two end 
springs, there should be some clearance, not more than .015" between the 
‘two inner springs and the straight edge. Adjust by bending the two inner 


springs. 
Line Jack Springs Adjustment 


It should require 1 to 2 lbs. pressure, using a 12 1b. scale, on the curved 
part of the Jack spring to just open the contacts. With the typing unit in 
position on the base, the line jack contacts should be separated .020" to .060", 


Bend the long contact spring to obtain these requirements. 
Keyboard Jack Springs Adjustment 


It should require 1 to 2 lbs. pressure, using a 12 1b. scale on the curved part 
of the jack spring to just open the contact. With the keyboard inserted in the 
base, the keyboard jack springs should be separated .025" to .075". All slip 
connection springs should be in line. 


To adjust, first remove the four base plate mounting screws and the base plate, 
‘Then remove the four screws that hold the slip connection mounting plate 
assembly to the base, so that the bakelite cover can be removed, and then 
replace the four screws, Next measure the pressure of the two keyboard Jack 
springs. With the keyboard inserted in the base, the keyboard jack springs 
should now be separated by .005" to .025". This clearance may be measured from 
above the base by inserting a wire gauge between the contact springs. Bend the 
long contact spring of the two jack springs to obtain this spring tension and 
bend the short contact spring to meet this contact gap. (After the bakelite 
cover is replaced, the jack contact springs should be separated .025" to .075' 
Remove the keyboard from the base and with a straightedge laid across the two 
keyboard jack springs, align the other slip connection contact springs by 
bending so that they just touch the straightedge. Remove the four slip connection 
mounting plate screws and insert the bakelite cover in its original position. 
Replace the four mounting screws previously removed. Finally, install the base 
plate on the base by means of its mounting screws. 
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Typing Unit Slip Connection Spring Adjustment 


Remove the typing unit from the base, Hold a straight edge flush against the 
left rear milled surface on the base and extend the straight edge over the 
printer slip connections. There should be 7/8" clearance (plus or minus 1/64") 
between the straight edge and the curved part of the springs. Beni the slip 
connection springs to obtain this clearance. 


Control Relay (Figure 103) 


The control relay should be adjusted to meet the following requirement: 


(a) Hold the relay plunger operated and hook a 32 oz. scale over the end of 
the outer contact spring and pull horizontally at right angles to the 
contact spring. It should require 12 to 16 ozs, to cause the outer 
contact spring to break contact with the middle contact spring. 


Adjust by bending the outer contact spring. 

(b) With the relay plunger held operated, there should be .030" to .0,0" 
clearance between the contact surfaces of the inner and middle contact 
springs. 

Adjust by bending the inner contact spring. 

(c) Hook an 8 oz. scale over the middle contact spring at the side of the 
contact and pull horizontally at right angles to the contact spring. It 
should require 1-1/2 to 2 ons. to cause the middle contact spring to break 
contact with the inner contact spring. 

Adjust by bending the middle contact spring. 


(d) Recheck (b). 


trol Line Current, 


The control relay has a coil resistance of approximately 355 ohms and requires 
an operating current of approximately 60 milliamperes, 


Orientation 


Mounted adjacent to the selector end of the main shaft of each typing unit is 
the range finder assembly which is used for the purpose of orientating the 
receiving mechanism to the transmitted signals. 


The letters "RY" should be transmitted on the circuit (the letters "R" and "Y" 
sent alternately) continuously while the range is being determined. 


While "RY" is being received, loosen the index arm thumb screw and shift the 
index arm toward "Zero" until errors begin to appear in the "RY". Then move 

it back slowly until these errors disappear. This position indicates one limit 
of the orientation range. Note the position on the scale. 
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Repeat the same performance toward the opposite end of the scale to find the 
other limit, 


After the two limits (or extreme positions of perfect printing) have been 


found, the index arm of the range finder should be set midway between th 
two points. 


Signal Line Cyrrent 


Approximately 140 milliamperes at 115 volts, direct current, is required to 
operate the selector magnet. 


Selector Magnet Resistance 


Each tape and page printer have a selector magnet resistance of approximately 
12 ohms (two 2i, ohm coils connected in parallel.) 


cal uirement: 


‘The printers are equipped with 110 volt 60 cycle synchronous motors requiring 
approximately 100 watts for their operation. 
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LUBRICATION SPECIFICATION 
SENDING STATION EQUIPMENT 


Lubricants which may be ordered from the Teletype Corporation under the 
following numbers are recommended: 


88970 1 Qt. of KS-7470 Oil 
88971 1 Gal. of KS-7470 Oil 
88973, 1 Lb, of KS-7471 Grease 
88975 KS-€319 Grease Gun 


The above grease is reconmended instead of oil for lubricating the motors, 
The 88975 grease gun should be used for injecting grease in the motor 
bearings. The gun may also be used for applying grease to other parts of the 
apparatus. 


Instructions for Filling the Grease Gun 
1, Unscrew the lubricant tube from the cap casting. 


2, Insert fresh lubricant through the open end of the tube with the fingers. 
Apply gradually to eliminate air pockets. 


3. Tamp the lubricant down solidly in the tube by pounding the closed end 
solidly against the palm of the hand. Continue to add lubricant until 
the tube is completely filled and the metal follower rests against the 
perforated tube cover. 


4, Fill the cap casting with lubricant flush to the bottom side of the tube 
threads. 


5. Screw the lubricant tube into the cap casting part way only, Then insert 
a pencil or rod through the perforated tube cover and exert pressure 
against the metal follower so as to expel any entrapped air past the tube 
threads. When lubricant begins to ooze through the threads, tighten the 
lubricant tube securely in the cap casting. 


6. Operate the handle back and forth for several strokes or until lubricant 
is pumped from the nozzle. The gun is then ready for use. If the 
lubricant does not flow from the nozzle in a solid stream, it is an 
indication that all air has not been expelled from the lubricant tube. 
Invert the gun and pound the cap casting end against the palm of the 
to jar the lubricant into the pump cylinder. 


Instructions for Lubricating Motor Ball Bearings 


The motor bearings are packed with grease before the motor leaves the factory 
and under ordinary operating conditions need no additional lubrication for 
approximately two months. At the regular lubricating intervals one or two 
strokes of the plunger of the gun should apply sufficient grease to each 
bearing. 
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To lubricate, press the nozzle of the gun ageinst the bell oiler and force the 
grease into the hole by pushing on the plunger of the gun. Care should be 
taken that the bearings are not overloaded. Overloading will result in the 
grease oozing out of the end castings and being thrown on other parts of the 
mechanism. After lubricating, the motor should be run for a few minutes and 
then any excess grease that has been forced out of the ends of the castings 
should be wiped off. Each time that the gun is used for lubricating a motor 
bearing, the plunger should first be depressed slightly to make sure that 
grease will be delivered. 


GENERAL 


Unless otherwise specified, one or two drops of oil at each of the places 
indicated will be sufficient. Use oil for lubrication at all of the places 
listed in the following except where the use of grease or oil-grease-oil is 
specified. 


O11 both loops of all helical springs that exert a nominal tension of less than 
2-1/2 pounds, 


‘Apply grease to both loops of all helical springs that exert « nominal tension 
of 2-1/2 pounds or more, 


r Carriage Assen! 


post 

3. Code bar bell cranks — on wearing surface: 

1, Pull bar bail guide rollers and guide surface (oil-crease-oil). 

5. Plunger surface and rollers, surface of pull bar bail guide post 
(cil-grease-oi1). 

6. Operating roller (oil-grease-oil). 

7. Carriage support rollers ~ three. 

8. Ribbon reverse bail. 

9. Ribbon feed shaft bearing - 3 oil holes. 

10, Ribbon feed pawl. 

11, Ribbon feed pawl operating lever pivot screw and wearing surface. 

12, Ribbon feed ratchet - teeth. 

13. Ribbon feed shaft bearings - upper and lower. 

1. Ribbon feed mechanisn gears. 

15. Ribbon spool shafts bushings - remove spools. 

16. Ribbon reverse shafts - upper and lower bearings, arms, pawls, and levers. 

17, Margin bell pawl. 

18, Ribbon shift lever and roller. 

19. Oscillator lever shoulder screw and carriage casting slot. 

20. Type bar carriage rack, space shaft pinion and travel. 

21. Ribbon reverse detent. 

22, Ribbon feed shaft detent - grease 


B. 
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Shaft bearings (one in each shaft hub). 

Line feed detent lever mounting shoulder screw. 

Line feed detent roller. 

Single-double line feed lever between flat spring and detenting 
cam and where single-double line feed lever fits into groove in 
platen shaft hub, 

Line feed pewl and operating lever shoulder screws. 

Shift detent roller - (grease). 

Platen unit pivot bearings, 

Upper ends of line feed and shift vertical links. 

Paper straightener lever bearings. 

Paper straightener red supporting lever bearings. 

Pressure roller release shaft and crank bearings, 

Pressure roller release cams, crank and shoulder screws. 

Pressure roller shafts - bearing surface. 

Pressure roller sleeves (one drop each). 

Letters and figures stop screws - grease ends, 

Platen friction dise assembly - saturate felt washer with oil 
(separate discs), 

Paper spindle bearings. 

Line feed check lever shaft bearings. 

Line feed detent ratchet - (apply grease sparingly). 


Main Shaft 


le 


Hold right end of printer up about 6" and remove oil plug. Fill shaft 
until oil runs out of the left end. 

Main clutch sliding member (oil freely). 

Main clutch throwout lever pivots - (oil-grease-oil). 

Main shaft friction washers - saturate with oil (separate discs). 

(a) Selector unit assembly - 2 friction washers. 

(b) Spacing clutch friction washer. 

Amature lever cam felt washers on selector cam assembly. 

Selector cam sleeve ~ each cam peak. 

Main shaft right bell bearing - (oil-grease-oil). 

Mein shaft left bell bearing. 

Thrust bearing - end belli 

Spacing clutch spring coils - (permitting ofl to flow between prongs 
of driven menber of spacing clutch and worm gear sleeve). 

Spring (coils) which compresses friction washers of selector can 
assembly - (oil will flow between prongs of mut on main shaft and 
friction disc which engages with this nut). 

Cam unit and spacing clutch, oil hole: 

Main clutch camming surface, 

Main shaft cam surfaces - (grease). 

Spacing escapement ratchet teeth - (grease). 


Ce 


D. 


Selector Unit 


(Note: Be careful not to get oil between the pole faces of the selector 
magnets and the magnet armature). 


1, Selector levers and swords ~ drop ofl between separating plates of 
swords and levers, 

2. Armature lever - 2 pivot screws. 

3. Selector am - 2 pivot screws, 2 sword contact points, locking tip, 
and detent. 

4. Locking lever - separator surface and locking tip. 

5. Range finder assembly - trip latch, trip latch plunger, bell crank 
lever, and stop lever, 

6. "T™ levers - (all points of contact). 


Note: Selector cam sleeve is listed under Main Shaft. 
Ur ssenb: 


1. Bail assembly shaft bearings - £111 oil cups 

2. Between spacing pawls. 

3. Function bail and printing bail operating arm bearings. 

44. Function lever bail roller - two bearings (oil-gresse-oil). 

5. Roller surface to have film of grea 

6 retina bail and printing beil operating arm and rollers (oil-grea: 
ofl). 

7. Printing bail blades where plunger operating roller engages blades. 

8, Printing bail adjusting screw head - (grease). 


Vane Frame Assembly 


1. Punction levers in vane frame slot. 

2. Function levers push bars and latch bars - in function lever comb, 

3. Vane pilot screws - bearings. 

44, Vanes front edges - where bell crank slotted ends slide in engagement 
with vanes. 

5. Locking function lever - (apply grease in notches). 


‘Spacing Shaft Assembly 


1, Spacing shaft - upper bearing, oil; lower bearing, fi11 oil cup. 
2, Carriage return clutch members prongs. 
3. Spacing gear , lower ~ (grease). 


Carriage Return Mechanism 


1. Carriage retum latch bar at point of engagement with latch - (grease). 
2. Carriage return clutch release fork and operating lever bearings. 

3. Carriage return push bar and letch bar operating lever shoulder screw. 
4, Carriage retum locking bar bell crank link shoulder screw. 

5. Carriage retum spring drum bearing. 

6. Carriage return spring release lever shoulder screws. 

7. Clutch release fork link shoulder screw. 

8. Locking bar bell crank upper cross bar casting shoulder screw. 


He 
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B. 
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Locking bar and locking bar bell crank shoulder screw. 

Locking bar latch and left-hand side frame shoulder screw. 

Deshpot piston rod - one drop oil rubbed over surface of piston. 
Dashpot lever mounting shoulder screw, and roller mounting pilot 
sre, (Grease at point of contact with left-hand margin adjusting 
screw. 

‘Type bar carriage assembly - upper and lower, track surface. 
Carriage retum spring - through oil holes in drum. 

Spacing stop lever and shoulder screw. 

Carriage return operating lever stop screw - (grease). 


Shift-Unshift Mechanism 


1 
2. 
3. 
de 


The "figures" and "letters" push bars shoulder screw. 

Shift lever and shift link shoulder screw. 

Shift lever and shift link joint. 

Shift vertical link, lower end and detent lever shoulder screw. 


je tion 
Line feed push bar and bell crank lever shoulder screw. 
Bell crank lever mounting shaft. 
Vertical link and bell crank lever, lower end, shoulder screw. 
Margin bell shaft - 2 bearings. 


MOTOR UNIT 


Motor pinion - (grease). 
Motor bearing oilers - two 


KEYBOARD 


Lubrication on Bottom Side of Keyboard 


Code bars - in slots and rollers. 

Universal bar pilot screw - bearings. 

Trip-off pawl link - joint. 

Key levers on key lever shaft and in rear comb. 
Locking levers - between pins in code bars. 


Lubrication on Top Side of Keyboard 


Key levers - in front comb. 
Space bar loop - on space bar loop shaft. 

Transnitting shaft - two oil cups. 

‘Transmitting clutch - sliding menber. 

Gams - apply light film of grease to surfaces of all six. 
Locking loop - pilot screw, bearings and roller. 

Contact lever pivoting shaft and guiding comb. 

Locking levers in locking lever comb. 

Clutch throwout lever - bearings. 

Trip-off and clutch lever pawls. 

Transmitting shaft gear - (grease). 

Repeat space rod at bearing points and points of contact. 


ADJUSTIENTS OF THE RECEIVING STATION EQUIPMENT 


The following adjustments are arranged in a sequence that would be followed 
if a complete readjustment of the printer were undertaken. This fact should 
be kept in mind when a single adjustment is to be made. 


When the text of any adjustment in these instructions specifies the setting 
up of a certain character or function, the following method should be used: 


Hold the selector armature operated emi rotate the motor flywheel until the 
main shaft clutch is disengaged. Release the selector armature and continue 
to rotate the motor flywheel. As each selector lever rides to the peak of its 
cam, move the selector am to marking or spacing so as to position the 
corresponding sword in accordance with the code combination (see code chart 
for code combination) to be set up. 


The spring tension values given in these instructions were derived from 
measurenents made with Teletype spring scales. These spring scales are 
calibrated for use in a vertical "pull" position. when used in any other 
position, the reading is an indicated value. Therefore, in order to obtain 
the proper spring value readings, the spring scales which are included in the 
tool List should be used. 


NOTE: In all the figures of these instructions, fixed pivot points are 
designated by solid black circles. 


TAPE ER ADJUSTMENTS 
n Shaft Adjustment 
When the main shaft is rotated, the selector cams on the selector cam sleeve 
should line up with their respective selector levers. To adjust, remove the 


range finder assembly, loosen the four screws that hold the main shaft 
bearing brackets (Figure 10i), and set the position of the main shaft, 


Main t Clutch it_Lever Adjustment ) 


‘The clutch teeth should be separated by from .010" to .020" when fully 
disengaged. To secure this clearance, adjust the clutch throwout lever by 
means of its pivot screws. After the clearance is obtained, the clutch throw- 
out lever should be free in its bearings with no perceptible end play. 


Main Shaft Clutch Throwout Lever Sj Tension (F: 10%.) 

With the clutch throwout lever on the low surface of the driven clutch member, 
hook an 8 oz, scale over the clutch throwout lever at the spring hole, and pull 
horizontally at right angles to the clutch throwout lever. It should require 
from 2-1/2 to 4 ozs. to start the lever moving. 


Main shaft Clutch Sp tension (Figure 105) 


With the teeth of the clutch driven menber resting against the teeth of the 
driving member, but not engaged, hook a 32 oz. scale over the throwout cam on 
the clutch driven meaber and pull downward as nearly vertically as possible. 
It should require 24 to 30 ozs. to separate the clutch teeth. 


A. 


Motor Position Adjustuent 


There should be a minimum backlash without binding between the motor pinion 
and the main shaft gear. Check this backlash for one complete revolution of 
the main shaft. The position of the motor may be adjusted by means of the 
motor mounting screws. 


Selector Separator Plates Adjustment (Figure 106) 


The leaf springs of the separator plates should exert a lizht pressure upon 
the swords. In order to make this adjustment, it is necessary to remove the 
separator plates. The leaf springs should be bent at the narrow portions, so 
that the ends will be from .045" to .055" below the under surface of the 
straight portions. 


Armature Lever Pivot Screw Adjustment (Figure 107) - See Note (A) 


With the amature lever spring and thi tor arm spring unhooked, the 
amature lever should be free on its pivots with barely perceptible end play. 


To adjust, remove the selector magnet bracket, loosen the armture lever upper 
pivot screw lock nut and position the armature lever by means of its upper 
pivot screw, Tighten the lock nut and replace the selector magnet bracket. 


Rehook the armature lever spring and the selector arm spring, 


Selector Magnet Adjustment (Figure 108) - See Notes (A) and (B) 


The centers of the curved surfaces of both selector magnet cores should touch 
the armature when the armature is held operated by hand. 


To adjust, remove the selector magnet bracket from the typing unit. Loosen the 
selector magnet mounting screws and position the magnet; then tighten the 
mounting screws. 


NOTE: The clearance between the curved surfaces of the magnet cores and the 
armature may be observed by holding the magnet in front of a light 
background. 

Replace the selector magnet bracket. 


Selector Arm Pivot Screw Adjustment (Figures 109 and 110) - See Note (A) 


With the armature lever spring, the selector arm spring, and selector am stop 
detent spring unhooked, the selector arm should be free on its pivots with 
barely perceptible end play. There should also be a clearance of .008" to .016" 
between the selector ar and the armature lever. 


(A) These requirements should be checked with the range finder assembly removed. 
(B) This requirement should be checked with the selector magnet bracket removed. 


R 


The end play may be adjusted by means of the upper pivot screw. If the 
clearance between the selector ara and the armature lever does not meet the 
foregoing requirement, it will be necessary to remove the selector magnet 
bracket and the selector arm bracket and adjust both pivot screws of the 
selector am. 


Selector Am Bracket Adjustment (Figure 107) - See Note (A) 


‘The position of the selector arm bracket should be such as to provide some 
clearance, not more than .040", between each sword and either stop post, under 
the following conditio: 


Remove the locking lever spring and the selector arm spring. Rotate the main 
shaft until the No. 1 selector lever is resting on the peak of its cam, With 
the selector arm in its unoperated (spacing) position, move the spacing arm of 
the No. 1 sword against the selector arn extension. Then rotate the selector 
arm slowly toward the marking position until the selector arm just leaves the 
spacing am of the No. 1 sword. There should be some clearance, not more than 
+040", between the No. 1 sword and the spacing stop post. 


Unhook the armature lever spring at the spring arm, and with the selector arm 
in its operated (marxing) position, move the marking arm of the No. 1 sword 
‘against the selector arm extension, Then rotate the selector arm slowly toward 
the spacing position until the selector arm just leaves the marking arm of the 
No. 1 sword. There should be some clearance, not more than .040", between 

No, 1 sword and the marking stop post. 


With each selector lever on the peak of its cam, each associated sword should 
be tried for the foregoing requirement of some clearance, not more than .040". 


To adjust, loosen the selector arm bracket mounting screws Just enough to make 
the bracket friction tight. Then, to equalize the clearance between the 

swords and the stop posts, loosen the centralizing eccentric screw lock nut 

and tum the eccentric screw clockwise to provide more clearance on the spacing 
side or counterclockwise to provide more clearence on the marking side. 


NOTE: Be sure that the selector ara stop detent does not interfere with the 
adjustment. 


‘The centralizing eccentric screw should always be located so that its 
indicating line is adjacent to the marked scale that has been provided on the 
bracket to aid in gauging the amount the screw must be tumed. Tighten the 
lock nut when the selector arm has been centralized. 


To obtain the "some clearance, not more than .040"," requirement between the 
swords and the stop posts, insert the 90763 adjusting wrench in one of the two 
holes provided and turn the wrench to move the bracket closer to or farther 
from the swords as required. Then tighten the selector arm bracket mounting 
screws. 


Replace the locking lever spring, selector erm spring, and armature lever spring. 


(A) These requirenents should be checked with the range finder assembly removed. 
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Locking Nedze Adjustment _(Fizure 111) - See Note (A) 


With the locking lever on a high part of its cam, the right end of the 
locking wedge should clear the locking lever by .006" to .010" when the end 
of wedge is held in line with the locking lever. 


To adjust, loosen the locking wedge mounting screw and position the locking 
wedge in its guide; then tighten the mounting screw. 


ctor Ay cking Lever $j Tension (Fi 11) - See Note (A) 


With the selector arm locking lever on the high part of its cam, hook an & oz. 
scale on the end of the locking lever, at the spring hole, and pull in line 
with the spring, It should require from 4 to 5-1/2 ozs. to start the lever 
moving away from the cam. 


‘Selector Am Stop Detent Adjustnent (Figure 109) - See Note (A) 


With the locking lever on the low part of its cam, there should be an equal 
amount of clearance between the sides of the locking wedge and the locking 
lever when the selector arm is in the marking or spacing position. 


NOTE: When checking the marking position, be sure that the selector arm 
operating screw does not interfere with the movement of the selector 
am, 


To adjust, loosen the screw that mounts the selector arm stop detent eccentric 
post just enough to make the post friction tight. 


Position the stop detent by turning the post; then tighten the post mounting 
screw. 


Selector Arm Stop Detent Spring Tension (Figure 109) - See Note (A) 


Unhook the stop detent spring from the locking lever guide and hook an 8 oz. 
scale in the spring eye. It should require 4 to 5 ozs. to pull the spring to 
its position length. 


Selector Lever Spring Tension (Figure 111) - See Note (A) 


With the selector levers in their unoperated position, unhook the selector 
lever springs from their spring posts and hook a 32 oz. scale in the spring 
eye of each spring. It should require 20 to 24 ozs. to pull each spring to its 
position length. Rehook the springs. 


Selector Magnet Bracket Position Adjustment (Figure 112) - See Note (A) 


Rotate the selector cam sleeve until the locking lever just drops off the high 
part of its cam; then rotate the cam sleeve backward until the rotation is 
stopped by the locking lever. With the selector arn locked in its marking 
position, there should be a clearance of .060" to .065" between the armature 
lever and the face of a tooth on the amature lever cam. 


(A) These requirements should be checked with the range finder assembly 
removed. 


Th 


To adjust, loosen the selector magnet bracket mounting screws and the selector 
magnet bracket adjusting arm mounting screws just enough to make the bracket 
and adjusting arm friction tight. Then position the selector magnet bracket 
by means of the adjusting era using the 90783 adjusting wrench. To do this, 
insert the adjusting wrench in the hole above the end of the adjusting arm 
and rotate the wrench. 


Tighten the bracket and adjusting arm mounting screws. 


Selector Magnet Bracket Adjustment (Figures 108-A and 10€-B) - See Note (A) 


With the selector magnet energized, the clearance between the selector arm 
operating screw and the selector am should be .004" to .006" greater when 
the amature lever is on a peak of its cam than when the armature lever is 
opposite an indent on the cam. 


(a) To adjust, de-energize the magnet and rotate the selector can sleeve 
untdl the armature lever is resting on a peak of the amature can, 
Holding the cam sleeve in this position, tum the main shaft to a point 
where it moves the armature lever the greatest distance. 


(b) Loosen the selector magnet bracket mounting screws and, by means of its 
adjusting screw, rotate the selector magnet bracket so that the armature 
Just touches the pole faces; then turn the adjusting screw an additional 
one-tenth of a tum counterclockwise. This will press the amature 
firmly ageinst the magnet cores, (While making the one-tenth of a tum 
adjustment, be careful to avoid lost motion due to loose fitting screw 
threads). 


(c) With the magnet energized, measure the clearance between the selector arm 
operating screw and the selector arm and, if there is no clearance, back 
off the selector am operating screw to provide at least .006". Then 
rotate the selector can sleeve so that the armature lever is opposite an 
indent of its cam and again measure the clearance between the selector 
am operating screw and the selector arm. If the difference in the two 
clearences exceeds .006", the selector magnet bracket adjusting screw 
should be turned clockwise. If the difference in the clearance is less 
than .004", tum the screw counterclockwise. Tighten the selector magnet 
bracket mounting screws. 


Armature Lever Spring Tension Adjustment (Figure 108) 


Unhook the armature lever spring from its spring arm and rotate the main shaft 
until the amature lever is on a high part of its cam. With a 32 oz. scale 
hooked in the spring eye, it should require 13 to 15 ozs. to pull the spring 
to position length. 


To obtain the proper tension, at "position length," loosen the spring arm 
mounting nut and position the arm; then tighten the mounting nut. 


Rehook the armature spring. 


(A) These requirements should be checked with the range finder assembly 
renoved. 


re. 


Selector Arm Operating Screw Adjustment (Figure 113) - See Note (A) 


With the selector magnet energized and the selector cam sleeve rotated so 
that the amature lever is opposite an indent of its cam, there should be a 
clearance of .003" to .006" between the selector arm operating screw and the 
selector am. 


To adjust, loosen the selector arm operating screw lock nut and position the 
screw; then tighten the lock nut. 


Selector Arm Spring Tension (Figure 114) - See Note (A) 


Unhook the selector arm stop detent spring. With the armature lever on a 
high part of its cam, hook an 8 oz. scale over the end of the locking wedge 
and pull parallel to the selector arm spring. It should require 1-1/, to 
1-3/k ozs. to start the selector am moving. 


Replace the detent spring. 
Stop Lever Eccentric Screw nt_ (Figure 115) - See Note (A) 


The stop lever, on the range finder assembly, should overtravel the latching 
face of the trip latch by .004" to .006", 


To adjust, loosen the stop lever eccentric screw nut and position the screw; 
then tighten the nut, making certain that the tightening of the nut does not 
disturb the adjustment. 


‘Trip Latch Spring Compression (Figure 115) - See Note (A) 


NOTE: When measuring this requirement, the range finder assembly should be 
held in a horizontal position. 


Apply the push end of an & oz. scale, held in a vertical position, to the trip 
latch, as near to the stop lever as possible. It should require 1 to 1-1/2 ozs. 
when pushing upward, to start the trip latch moving. 


Stop Lever Sprit ion 116) - See Note (A) 


NOTE: Be sure that the stop lever eccentric has been adjusted before checking 
this requirement. 


With the trip latch plunger held operated, hook an 8 oz. scale on the end of 
the stop lever of the range finder assembly, and pull horizontelly at right 
angles to the stop lever. It should reouire 3/l to 1-1/4 ozs. to start the 
lever moving. 


REPLACE THE RANGE FINDER ASSEMBLY. 


(A) These requirements should be checked with the range finder assenbly 
removed. 
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Trip-Osf Screw Adjustment (Fizure 117) 


There should be some clearance, not more then .002", between the stop lever 
and the trip latch when the armature is in the unoperated position and the 
selector cam sleeve is rotated until the stopping edge of the stop lever is 
directly below the latching surface of the trip latch. 


The trip latch plunger should have at leest .002" end play (See Figure 115) 
when the arzature is held in the attracted position and with the stop lever 
clear of the latching surfece of the trip latch. 


To adjust, loosen the trip-off screw’lock nut and position the screw to meet 
the first recuireuent. The latter requirement serves as a check on the trip- 
off screw adjustrent and also on the adjustment of the selector magnet 
bracket. 


NOTE: Before making the following adjustments, it is necessary to remove 
the type basket from the typing unit. In order to avoid stretching 
springs and the possible bending of levers, the following method is 
suggested; Unhook the code bar locking lever spring and the letters 
pull bar spring. Remove the three type besket assembly mounting 
screws. Remove the right ribbon spool bracket front mounting screw, 
loosen the rear mounting screw, and swing the bracket so that the 
ribbon spool cup will not interfere with the basket. Hold the pull 
bers out of engagement with the pull bar guide (as an aid in holding the 
pull bars out of engagement with the pull bar guide, use a piece of wire 
or string around the upper ends of the pull bars). Disengage lower end 
of function pull bars from mechanism on base, end slide the assembly 
upward. Care should be taken that the pull bar toes are not jammed 
against the spacer locking bail or the signal bell hammer. 


Spacer Detent Adjustment _(F: s_ 118 and 119) - See Note (B) 


There should be from .002" to .012" clearance between the face of the spacer 
feed pawl and the of all teeth on the spacer ratchet wheel, when the 
spacer operating lever roller is resting in the bottom of the main bail plunger 
indent and the detent roller is resting in the hollow between two teeth. Gauge 
‘throughout one complete revolution of the ratchet wheel. 


Adjust by means of the two adjusting screws which hold the detent lever plate 
to the main casting. 


NOTE: In making this adjustment, it is possible to set the spacer detent in 
@ position one full tooth off. This error, however, will affect the 
detent spring tension considerably, so it is advisable to check this 
spring tension upon completion of the adjustment. 


Spacer Detent Lever Spring Tension (Pizure 118) - See Note (8) 
With the detent roller resting in the hollow between two teeth, hook a 12 1b. 


scale in the spring hole and pull in line with the spring. It should require 
from 3-1/4 to 3-3/4 lbs. to start the detent lever moving. 


(B) These requirements should be checked with the type basket removed. 


iid 


Spacer Feed Pawl Si Tension 118) - See Note (B) 


Hook an 8 oz. scale over the spacer feed pawl just below the sloped edge of 
the pawl and pull as nearly at right angles to the pawl as possible. It 
should require from 1 to 2 ozs. to start the pawl moving. 


Spacer Operating Lever Spring Tension (Figure 119) - See Note (B) 


Hook a 12 1b, scale over the spacer operating lever just below the roller and 
pull as nearly parallel to the spring as possible. It should require from 5 
to 6 lbs. to start the lever moving. 


Ribbon Feed Lever Spring Tension (Figure 120) - See Note (B) 


Loosen the ribbon feed pawl and move it out of engagement with the ribbon \ 
feed ratchet. With the ribbon feed lever roller in the plunger indent, hook 
@ 32 oz. scale over the top of the ribbon feed lever and pull horizontally 
toward the front of the unit. It should require from 12 to 18 ozs. to start 
the lever moving. 


Spacer Locking Bail Spring Tension (Ficure 121) - See Note (B) 


Hook an 8 oz. scale in the spring hole in the left extension of the spacer 
Jocking bail and pull up vertically. It should require from 1-1/2 to 2 ozs. 
to start the bail moving. 


NOTE: When taking this tension, hold the spacer locking pawl away from the 
bail. 


Function Bar Bracket Plates Adjustments (F: 122) 


The two end pull bars supported by the function bar bracket plates should have 
an equal amount of play in the segment. Adjust both the right and left 
function bar bracket plates by rotating them on their mounting screws. 


Pull Bar Springs Tension (F; 23) - See Note (B) 


Unhook the spring from each pull bar. With an 8 oz. scale held in a vertical 
position, hook the scale in the spring eye. It should require from 3 to 4 ozs. 
to pull each character pull bar spring to its position length and from 5-1/2 
to 6-3/l ozs. to pull corresponding function pull bar springs to their position 
length. 


Remount the type basket. Care should be taken that the pull bar toes are not 
jammed against the spacer locking bail and the signal bell hammer. Replace 
the type basket assembly mounting screws. Replace the right ribbon spool 
front mounting screw and tighten rear mounting screw. See that the function 
bar spring bracket is replaced. Replace the code bar locking lever spring 
and the letters pull bar spring. 


(3) These requirements should be checked with the type basket removed. 
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NOTE: If the code bar assenbly is removed from the pull bar guide plate, care 
mist be used in replacing, as excessive tightening of the code bar 
post nuts may cause the cole bar separator collar to become embedded 
in the German silver separator washers. To prevent this, tighten the 
nuts as follows: First back off the nuts and tum the lower nut until 
the lock washer is pressed flat. Then with a wrench, hold the lower 
nut in this position while tightening the lock nut. 


Pull Bar Guide Adjustment (Figure 12/,) 


With the "blank" combination set up, there should be from .008" to .020" 
clearance between the unselected pull bars and the main bail, when the main 
bail is opposite the pull bar humps and the play of the main bail is taken up 
in a direction to meke this clearance a minimum. Also check this clearance 
with the "letters" combination set up. 


There should also be .004" to .080" clearance between the end of the No. 1 
lever and the bottom of the slot in the code bar. To meet these require- 
ments, adjust the position of the pull bar guide by means of its mounting 
screws, 


Main Bail Adjusting Screw Adjustment (Figure 104) 


Rotate the main shaft until the main bail has reached its stop position (main 
bail roller on the high part of its cam.) With the code bars in the marking 
position, there should be .010" to .050" clearance between the pull bars and 
‘the code bars when the play in the main bail and pull bars is taken up so as 
to make this clearance a minim, Check this clearance with the code bars in 
the spacing position. 


To adjust, position the main bail adjusting screw by means of its lock nut. 
Spacer Locking Pawl Bracket Adjustment (Fij ) 


The shoulder on the spacer locking pawl should clear the notched part of the 
spacer operating lever by from .040" to .050" when the main shaft is rotated 
until the spacer operating lever roller is on the high part of the main bail 
plunger. To adjust, position the spacer locking pawl bracket by means of its 
mounting screws. 


Spacer Lock: 1 Finger Adjustment (Figure 125) 


There should be from .O15" to .025" clearance between the latching edge of the 
spacer operating lever and the latching edge of the spacer locking pawl, when 
‘the "E" combination is set up and the main shaft rotated until the two edges 
are in line. To adjust, hold the spacer locking bail by means of the 72574 
holding tool inserted under the type bar segment, alongside the carriage shaft 
gear ani bend the spacer locking bail finger with the 72575 bending tool. 

‘The bending tool should be inserted horizontally between the motor and the 
main casting (on the left side of the unit). 
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Spacer Lock awh Tension (F: 12) 


Set up the "blank" combination and rotate the main shaft until the main bail 
is in its extreme upper position. Position the typing unit so that it is 
resting on the motor. Hook an 8 oz. scale over the spacer locking pawl and 
pull up vertically. It should require from 1-1/2 to 2-1/2 ozs. to start the 
pawl moving. 


Carriage Bracket Locating Plate Adjustment 


After the front carriage bracket has been set in a position where the carriage 
moves freely back and forth in all positions of the spacing gear, the carri 
bracket locating plate should be moved against the bracket, so that its three 
projections make contact with the bracket, and fastened in place. Thus, if 
the bracket is moved thereafter, it may be replaced in its proper position 
without further adjustment. 


Figures Stop Screw z 6} 


The figure "2" should print in the middle of the platen roll. Adjust by means 
of the "figures" stop screw and gauge by printing directly on the platen roll, 


Carrias aw justment, 


‘The carriage locking pawl should set fully on the locking toe when the play of 
the pawl is taken up in either direction. To adjust, position the locking 
pawl post by means of its lock nut. 


Carri, fo nt ) 


‘The letter "W" should print in the middle of the platen roll, Adjust the 
carriage locking toe by means of its mounting screws and gauge by printing 
directly on the platen roll. 


ft ide_Adjustment ) 


‘The left tape guide should clear the platen roll by from .004" to .0lO" 
throughout one complete revolution of the platen roll. Adjust by means of its 
mounting screw. 


Right Tape Guide Adjustment _(F: 128) 


The right tape guide should be so adjusted that when a piece of tape is inserted 
through both right and left tape guides, it will align with the platen roll 

and the printing will be in the center of the tape. Adjust the right tape 
guide by means of its mounting screw. 


There should be from .010" to .020" clearance between the platen roll and the 
end of the right tape guide when gauged throughout one complete revolution of 
the platen roll. Adjust by bending the right tape guide. 


Tape Feed Roll F 128) 


With the tape feed roll resting on the platen, hook an 8 oz. scale over the 
end of the tape feed roll bearing screw and pull at right angles to the tape 
feed roll lever. It should require from 6 to 8 ozs. to start the lever 


moving. 
Tape Chute Adjustment 


The tape chute should be in alignment with the tape guide. Adjust by means 
of its mounting screws. 


Shift Rocker Post t_(F: 12: 


The sides of the shift rocker post should be perallel to the carriage shaft. 
Adjust by means of the shift rocker post lock nut. 


Carriage Return ion 26) 


Unhook the carriage return spring from the counterbalance lever. With the 
carriage in the "letters" position and the counterbalance lever held parallel 
to the front edge of the printer base, hook en 8 oz. scale in the spring eye 
and pull the spring to its normal position length. It should require a pull 
of 6-1/2 to 7-1/2 ous. 


Gounterbalance Spring Tension (Figure 126) 


Unhook the counterbalance spring from the counterbalance lever. With the 
carriage in the "letters" position and the counterbalance lever held parallel 
to the front edge of the printer base, hook an 8 oz. scale in the spring eye 
and pull the spring to its normal position length. It should require @ pull 
of 6-1/2 to 7-1/2 o: 


Carriage Locking Pawl Spring Tension (Figure 127) 


With the carriage held in the "letters" position, hook an 8 oz. scale over 
the carriage locking pawl Just below the spring hole and pull up in line with 
the spring. It should require from 1-1/2 to 2-1/2 ozs. to start the powl 
moving. 


Shift Rocker Lever Post Ad, F 130) 


The front surface of the shift rocker lever post should be parallel to the 
front edge of the base plate. Position the post by means of its lock nut. 


riage Extension Ad, t (FI 129) 


The carriage extension should travel equally on either side of a vertical line 
through the center of the shift rocker bearing screw, when the carriage is 
moved from the "figures" to the "letters" position. Adjust by means of the 
carriage extension mounting screws. 


Shift Rocker Adjustment (Figure 130) 


With the carriage in the "figures" position, select the "letters" combination 
and rotate the main shaft until the main bail roller is on the low part of 
its cam. Lift the main bail by hand to its highest position. The carriage 
locking toe should overtravel the carriage locking pawl, not more than .020", 
Adjust the shift rocker by means of its adjusting screw to meet this require- 
ment. 


Instructions for Removing a Type Ber 


Remove the carriage spring, the ribbon from the guide, and the two screws from 

the carriage front bracket. Lift the carriage assembly off. Move the type 

bar forward and downward until the teeth on the type bar are disengaged from 

Secas on the pull bar. The type bar may then be unhooked from the fulcrum rod 
removed. 


To replace a type bar, hook it over the fulcrum rod. If the teeth are meshed 
properly, the type bar will rest against the pad when the top of its pull bar 
is in line with the other pull bars. If the type bar does not rest against 
the pad, move the type bar downward again until the teeth are out of mesh and 
then raise the pull bar as many teeth as is necessary to permit the type bar to 
resune its correct position. 


Replace the carriage, making sure that the bracket is against the positioning 
plate, and tighten the bracket mounting screws. 


The type bars should be free in their seguent slots with a minimum amount of 
side play. To check the freeness of a type bar, move it down so that the 
pallet rests lightly on the platen roll. Then when the type bar is released, 
it should retum to its normal position against the type bar pad. If necessary, 
the sides of the type bar may be lapped on a fine stone to prevent binding in 
the segnent slot. 


riage Capstan Nuts Adjustment 127) 


‘The carriage locking toe should overtravel the notch in the carriage locking 
pawl by from .020" to .025" when the carriage capstan nuts are against the 
front carriage bearing. 


Adjust by means of the carriage capstan nuts. 


Ribbon Guide Adjustment 


There should be from .040" to .050" clearance between the printing surface of 
the platen roll and both sides of the ribbon guide. To measure this clearance, 
insert the gauge horizontally between the printing surface of the platen roll 
and both sides of the ribbon guide. 


To adjust, position the ribbon guide by means of its mounting screws. There 
should be from 3/16" to 7/32" clearance between the tongue of the guide end 
the side of the platen roll. 


Bend the guide if necessary to secure this clearance, and recheck the previous 
adjustment. 


Ribbon Spool Cups Adjustment, 1) 


The centers of both ribbon rollers should be within 4-11/16" to 4-13/16" 
from the typing unit base plate. 


To adjust, loosen the ribbon spool cup lock nuts (Figure 132) and rotate the 
cups. 3 


Right and Left Ribbon )L_Shaft Gears Adjustment (Figure 132) 


‘The right and left ribbon spool shafts should have some end play, not more than 
+004", To adjust, position the bevel gears on the ends of the shafts. 


Ribbon Spool Shafts Sj yssion 32) 


Move the ribbon feed shaft to its left-hand position. Hook an 8 oz. scale 
over the pin in the right ribbon spool shaft, and pull horizontally at right 
angles to a line through the center of the pin and the center of the ribbon 
spool shaft. It should require from 3-1/2 to 5 ozs. to start the ribbon 
shaft moving. The proper compression of the ribbon spool shaft spring can be 
obtained by means of the spring adjusting collar. Move the ribbon feed shaft 
to its right-hand position, and adjust the left-hand spring compression in 
the same manner, 


Ribbon Reverse. just 3 133) 


‘The ends of the right and left ribbon reverse shafts should clear their 
respective ribbon spool cups by from .010" to .020" when the ribbon reverse 
arms are held against the brackets to make the clearance a minimum. 


To adjust, position the ribbon reverse arms on the ribbon reverse shafts by 
means of their set screws. 


Ribbon Reverse Shafts Collar Adjustments (Figure 133) 


Both right and left ribbon reverse shafts should have some end play, not more 
than .00k". 


To adjust, position the collar on each shaft by means of its set screw and 
locate the set screws so that they are easily accessible when the ribbon 
reverse arms are against the ribbon spool cups. 


Ribbon Reverse Pewl Link tment s 


There should be from .015" to .025" clearance between both right and left 
ribbon reverse pawls and the ribbon reverse bail, when the ribbon reversing 
arms are against the ribbon spool cups and the ribbon reverse bail is 
opposite each ribbon reverse pawl. The reverse pawl links should not bind on 
their shoulder screws. 


To adjust, position the ribbon reversing arms on the ribbon reverse shafts by 
means of their set screws. 
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Ribbon Feed Shaft Safety Sj Compression 135) 


With the main bail in its extreme upper position, slide the ribbon feed shaft 
to its left-hand position. Apply the push end of a 12 1b. scale to the upper 
end of the right ribbon reverse pawl, and push down vertically, It should 
require from 3 to 5 lbs. to start the spring collar moving. 


NOTE: When measuring this tension, hold the ribbon feed shaft to prevent it 
from moving, Slide the ribbon feed shaft to its right-hand position, 
‘and check the ribbon feed shaft left safety spring in a similar manner. 


Ribbon Feed Shaft Detent FS} nm ) 


Remove the ribbon feed pawl and check pawl, With the ribbon feed shaft in 
its left-hand position, apply the push end of a 12 1b. scale to the left end 
of the shaft and push in line with the shaft. It should require from 1-1/2 to 
3-1/2 lbs. to move the shaft to ite right-hand position. 


bbon Check Pawl Adjustment 


‘The upper end of the ribbon check pawl (Figure 137) should be 1/16" (plus or 
minus 1/6") below the lower surface of the pull bar guide. 


Adjust by means of the ribbon check pawl mounting screw. 
Ribbon Check Pawl Sprit sure re 137) 


With an 8 oz, scale hooked over the extreme lower end of the ribbon check pawl 
and pulled at right angles to the pawl, it should require from 6 to 8 ozs. to 
start the pawl moving away from the ratchet. 


NOTE: Make certain that the working edge of the pawl does not bind against a 
tooth on the ratchet when taking this pressure, To adjust, bend the 
ribbon check pawl. 


Ribbon Feed Paw Adjustment: 


‘The ribton feed pawl (Figure 137) should be so positioned, that the ratchet will 
be moved one or two teeth throughout a complete revolution of the main shaft. 
To adjust, position the ribton feed pawl by means of its mounting screw. 


Ribbon Feed Pawl Spring Pressure (F: 137) 


With an 8 oz, scale hooked over the extrene front edge of the ribbon feed pawl 
and pulled at right angles to the pawl, it should require from 6 to 8 ozs. to 
start the pawl moving away from the ribbon feed ratchet. 


NOTE: Make certain that the feeding edge of the pawl does not bind against 
‘@ tooth on the ratchet when taking this pressure. To adjust, bend the 
ribbon feed pawl spring. 


Right and Left Ribbon Reverse Pawls Spring Tension (Figure 135) 


With the ribbon feed shaft in its left-hand position, hook an 8 oz, scale 
over the spring post on the left ribbon reverse lever and pull in line with 
the spring. It should require from 2-1/2 to 3-1/2 ozs. to start the lever 
moving. Move the ribbon feed shaft to its right-hand position and check the 
right ribbon reverse pawl spring in the same manner. 


Left Function Pull Bar Spring Bracket Adjustment (Figure 138) 


With the main bail in its extreme downward position, hook an 8 oz. scale over 
the "letters" pull bar, just below the hump, and pull horizontally at right 
angles to the pull bar. It should recuire from 1 to 1-1/2 oz. to start the 
pull bar moving. Adjust the position of the spring bracket by means of its 
lock nut to meet this requirement. 


Right Function Pull Bar Spring Bracket Adjustment (Figure 139) 


With the main bail in its extreme downward position, hook an 8 oz. scale over 
the code bar locking lever in line with the No. 1 code bar and pull 
horizontally at right angles to the locking lever. It should require from 5 
to 6 ozs. to start the locking lever moving. Adjust by positioning the right 
function pull bar spring bracket by means of its lock nut, 


Main Bail Cam Clutch Torque (Figure 140) 


Remove the gear guard and the tape reel container. This torque should be 
‘teken with the motor running at least 10 minutes, and when the selector magnet 
is energize: Press down on the main bail so to move the main bail roller 
away from its cam. With a 32 oz. scale hooked into the screw hole on top of 
the main bail cam end pulling at right angles to the radius, it should require 
a pull of from 18 to 24 ozs. to start the cam moving opposite to its normal 
direction of rotation, 


Selector Clutch Tor Figure 141) 


With the motor running at least 10 minutes, hook a 32 oz, scale to the 
selector cam sleeve stop arm. It should require a pull of from 1k to 18 ozs, 
to hold the sleeve stationary. 


‘Synchronous Motor Requirements 
For these requirements refer to Page 61. 
Main Bail Spring Adjustment 


The printing blow; i.e., the force with which the type bars strike the platen, 

can be adjusted by means of the main bail spring adjusting screw. This adjust 
ing screw is mounted just to the left of the upper clutch throwout lever pivot 

screw, which is show in Figure 10). 


While the printer is printing, loosen the lock mut holding the main bail 
spring adjusting screw, and turn the screw in a counterclockwise direction 
until the printer starts to fail to print clearly. Now turn this screw in a 
clockwise direction until a good clear copy is obtained without embossing the 
paper. Tighten the lock nut. 
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LUBRICATION SPECIFICATION 
‘RECEIVING TAPE PRINTER 


Lubricants which may be ordered from the Teletype Corporation under the 
following numbers are recommended: 


88970 1 Qt. of KS-7470 O11 
8897 1 Gal. of KS-7470 Oil 
88973 1 Lb. of KS-7471 Grease 
88975 KS-8319 Grease Gun 


The above grease is recommended instead of oil for lubricating the motors. 
‘The 88975 grease gun should be used for injecting grease in the motor bearings. 
‘The gun may also be used for applying grease to other parts of the apparatus. 


Instructions for Filling the Grease Gun 
(See page 65). 
instructions for Lubricat: tor Ball Bes: 


(See page 65). 


Unless otherwise specified, one or two drops of ofl at each of the pla 
indicated will be sufficient. Use oil for lubrication at all of the pla 
Listed in the following except where the use of grease or oil-grease-oil is 
oyecified. 


O41 both loops of all helical springs that exert a nominal tension of less than 
2-1/2 pounds. 


Apply grease to both loops of all helical springs that exert a nominal tension 
of 2-1/2 pounds or more, 


Note: Be careful not to get oil between the pole faces of the selector magnet. 
and the magnet armature, 


1. Selector levers and swords - drop ofl between separator plates of swords 
and levers. 

2. Amature lever - 2 pivot screws. 

3. Selector arm - 2 pivot screws, 2 sword contact points, locking tip, and 
detent. 

4. Locking lever - separator surface and locking tip. 

5. Range finder assembly - trip latch, trip latch plunger, bell crank lever, 
and stop lever. 

6, "T levers - (211 points of contact). 

7. Selector cam sleeve - drop of oil on each cam peak. 
8. Armature lever cam felt oiler - saturate. 

9. Code bars - at posts. 

10. Main shaft - remove rear mounting screw of the range finder and swing 
the range finder so as to expose top of main shaft. Fill shaft through 
hole in center of retaining disc. Wipe excess oil off top of retaining 
disc. 
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Selector clutch felt friction washers - pry the driving discs apart with 
screw driver and saturate felts with oil. Do this at two disnetrically 
opposite places at both top and bottom felt washers. 

Clutch throwout lever - 2 pivots. 

Main beil cam clutch - saturate felt wesher by applying oil between edge 
of disc end main shaft gear. A drop of ofl should be applied through 
the spring to each dise prong. 

Main bail cam prongs - apply oil through spring. 

Swing motor back. 

Mein bail roller - oil, grease, oil. 

Main bail plunger - fill ofl cup. 

Main bail lever - £111 ofl cup just above typing unit terminal block. 
‘Also ofl end of lever in main bail plunger. 

Main bail - fill groove with oil and put drop of ofl on top of square 
vertical guide post. 

Pull bars - one drop of oil on top of each pull bar. 

‘Type bar gears - pull each type bar down against platen. Put drop of oil 
on top of type bar gear at rear of segment slot. 

Ribton feed ratchet and ribbon feed gears - drop of oil on teeth. 

Ribbon feed shaft detent plunger. 

Ribbon feed shaft - 2 oil holes. 

Ribbon feed lever - oil hole. 

Ribbon feed lever roller. 

Ribbon spool shafts - 2 bearings each. 

Ribbon reverse pawls and links ~ 4 bearings each side of printer. 

Ribbon reverse shafts - 2 bearings each. 

Tape feed roll ~ oil hol 

Shift rocker and shift rocker lever - 2 pivot bearings. 

Carriage locking pawl - 1 pivot bearing. 

Spacer locking bail - 2 pivots. 

Spacer locking pawl - 1 pivot bearing. 

Platen shaft - 4 bearings. 

Platen guide. 

Spacer shaft - 2 bearings and gear, The rear bearing may be oiled from 
the rear of the printer. 

Spacer detent lever - pivot and roller. 

Spacer operating lever and roller. 

Spacer feed pawl. 

Grease should be applied to the following: 

Motor pinion and main sheft gear. 

Main bail adjusting screw - end of screw. 

Each anchor for main bail spring, spacer lever spring, and spacer detent 
lever spring. 

Code ber locking lever where it bears on main bail. 

Ribbon feed shaft detent. 

Clutch throwout lever - end of lever on canming surface. 


ADJUSTMENTS OF THE RECEIVING PAGE TYPING UNIT 


When the text of any adjustment in these instructions specifies the setting 
up of a certain character or function, the following method should be used: 


Rotate the main shaft until the printing bail is in its extreme rear position. 
Hold the front edge of those vanes down which correspond with the marking 
impulses of the combination (see code chart for code combination) to be set 
up. Then rotate the main shaft in accordance with the instructions outlined 
in that particular adjustment. 


NOTE: Until otherwise specified, the following adjustments should be mede 
with the typing unit in position in the projector frame. 


Flaten Frame Pilot Screw Adjustment - See Note A 


The platen frame should be approximately midway between the typing unit side 
frames and should be free on its bearings without side play. Also the link 
arms should not bind on the web shift bail (Figure 34). 


To adjust, disconnect the shift vertical link at the upper shoulder screw. 
Unhook the platen shift detent spring. Then position the platen frame by 
means of its pilot screws to meet the foregoing requirements. See Figures 
75, 78 end 1,3 for location of parts. 


Reconnect the shift vertical link and replace the platen shift detent spring. 


Link Ams Adjustment - See Note A 

‘The link arms should be perpendicular. 

Adjust by moving the link arm studs in the web shift bail. 
Threading the Transparent Web into the Init - See Note A 


The transparent web should be threaded into the typing unit as shown in 
Figure 1,7. 


Lower Heb Guide Adjustment - See Note A 


Adjust the position of the lower web guide (Figure 147) by means of the large 
holes in its mounting brackets so that the guide is horizontal. This may be 
checked by pulling the web until that section which lies horizontally between 
the feed roll and the lower guide roller is taut. The left and right edges of 
the web should be equally taut along this horizontal span. This condition may 
be obtained by shifting the lower web guide. Tighten the lower web guide 
mounting screws making certain that the position of the web guide is not 
altered when the screws are tightened. 


(A) This adjustment should be made with the typing unit in position in the 
projector frame. 


Upper Roller Brackets Preliminary Adjustment - See Note A 


The transparent web should be vertical. 


Adjust by means of the upper roller brackets mounting screws. 


Platen Shift Detent Preliminary Adjustment - See Note A 


The platen shift detent should be positioned midway between its vertical 
adjustment limits. 


Adjust by means of its eccentric mounting screw. 


Letters and Figures Stop Screw Preliminary Adjustment - See Note A 


These stop screws should be adjusted to provide equal detent action when the 
carriage is shifted to upper or lower-case and also to provide 7/32" clearance 
between upper stop screw and the shift stop post with the post resting on the 
lower stop screw, See Figure 75 for location of parts. 


Flaten Eccentric Adjustment (Figure 148) - See Note A 


Roll the transparent web which leaves the platen around the rewind spindle so “((2,., 
that the web between the platen.and the spindle is taut. Fosition the platen, 4. 
by means of its eccentric, so that it Just touches the web. Then rotate the . 
eccentric approximately 45 degrees more ins direction toward the web. Tighten <a, 
the eccentric mounting screw. d 


Lateral Position of the Platen - See Note A 


The type pallets should strike at approximately the center of the platen as 
shown in Figure 148, so that both sides of the "N" character will print with 
an equal impression, 


Adjust by means of the eccentric in the platen carriage bracket. 


Elaten Preliminary Vertical Adjustment - See Note A 


The "N" character should strike the platen approximately'midway between the 
upper and lower edge of the printing surface of the platen. 


Adjust if necessary by removing the platen and inserting a shim under the 
platen, (Note: Not more than one shim should be inserted.) 


REMOVE THE TYPING UNIT FROM THE PROJECTOR FRAME IN ACCORDANCE WITH THE 
FOLLOWING INSTRUCTIONS: 


(A) This adjustment should be made with the typing unit in position in the 
projector frame. 
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Instructions for Renoving the Typing Unit from the Projector Frame 


Remove the projector frame from the cabinet. Remove the four thunb screws 
from the front of the projector frame. Raise the hinged portion of the 
frame and secure its supporting bar. Disconnect the selector magnet leads 
from the terminal block on the frame. Remove the three large thumb screws 
and the fillister head screw that secure the typing unit to the frane. Remove 
the winder belt from the pulley on the printer main shaft. Disconnect the 
counter-ballest drew strap link from the stud on the type bar carriage, This 
can be done by taking hold of the link at each end snd moving it toward the 
counter-ballast assembly. Depress the link so that it rests below the stud 
on the carriage. Sever the transparent web above the platen. Tilt the 
inner side of the typing unit upward and carefully remove it from the frame 
making sure that the link ams extending upward from the platen frame do not 
Jam against the upper cross bar. 


Instructions for Removing the Type Bar Carriage from the Typing Unit 


Shift the platen frame to the "figures" position (up) and remove the two 
mounting screws which secure the platen carriage draw ber (Figure 1,8) to 

the extension bar. Remove the drew bar. Remove the ribbon carrier. Then 
operate the carriage return lock bar and move the carriage to the extreme 
right. Operate the dashpot lever, locking the carriage in this position. 
Hold the carriage return spring drum so that the spring cannot unwind. Unhook 
the draw strap from the carriage and hook the eyelet of the strap onto the 
post provided for this purpose on the right side frame, Move the right margin 
adjusting screw to the rear. Operate the carriage retum lock bar again and 
remove the carriage by sliding it off to the right. 


REFER TO SENDING STATION TYPING UNIT ADJUSTMENTS FOR THE FOLLOWING: 


Bh le Roller Bracket Adjustment 
‘See page 28 


unger Roller Zecentric Mounting Stud Adjustment 
See page 29, 


Bar Tensio: 
‘See page 29 


bon. Pawl Tension 
‘See page 29, 


Code Bar ting Plate A 
(See page 29) 
Ribbon Fi Shaft ring Plates Adjustment 


See page 30) 


Ribbon Feed Shaft Detent Spring Adjustment 
(See page 30) 


Ribbon Feed shaft Detent S Pressure 
(See page 30) 


Vertical Ribbon Feed Shafts Adjustment 
“(See paze 31) 

Ribbon Spool Brackets Adjustment 
ices pose 2) 7 rd 


Ribbon Spool Shafts Spur Gears Adjustment, 
‘See page 31 


Vertical Ribbon Feed Shaft Spur Gears Adjustment 
(See page 31) 


Ribbon ju: it 
Sep ae 


lertical Ribbon Feed Shaft S: fension Adjustment 


Move the ribbon feed shaft to the right, thus disengaging its gear from the 
gear on the left vertical feed shaft. Hook an 8 oz. scale onto the pin on 
the left ribbon spool shaft and pull in a horizontal direction. It should 
require a pull of 1 to 2 ozs. to start the shaft rotating. Move the ribbon 
feed shaft to the left and in the same manner check the spring tension of the 
right vertical ribbon feed shaft. 


To adjust, position the collars on the vertical ribbon feed shafts (Figure 47) 
by means of their set screws. 


REFER 10 SENDING STATION TYPING UNIT ADJUSTMENTS FOR THE FOLLOWING: 
Ribbon Reverse Shafts Adjustment 

(See page peace 
Ribbon Reverse Shaft Collars Adjustment 

‘See page 32 


Ribbon Reve: sha: lus’ it 
See page 


Jbbon Reverse Paw ion 
‘See page 33 


Ribbon Reverse Bail S Compression 
See page 33, 


Bar Backstop Adjustment 
lessees eee 


Ribbon shift Lever Bracket 
‘See page 34, 


ibbon Oscillator Lever Spring Torsion 
See gee 


a 


Ribbon Shift Lever S; Tension 
aa 
Mounting of the 1 Crank A: 
See page 34, 


ties Pull Bar Spring Bracket Adjustment 

See page 3h, 

Left pull Bar Spring Bracket Adjustment 
See page 35, 


Margin Adjusting Screw Arm S$) Pres: 
See page 35 
arria, 2 wr Bail Pli r Rollers Adju: nit, 
See page 35 


REST THE TYPING UNIT ON ITS SIDE. 


waft Position 
ea Cora 


aft Jaw Clute! it Lever Adjustment 
‘See page 

in Shaft Jaw Clutch Throwout Lever Spr: gion 
‘See page 3 

in Shaft Jaw Clutch 5; nsion 

See page 3 

c ft Lower Bear’ cket Adjustment 

See page 3 


REPLACE THE TYPE BAR CARRIAGE IN ACCORDANCE WITH THE FOLLOWING INSTRUCTIONS: 
instructions fo cing the Bar Carriage on the it 


Shift the platen frane to the "figures" position and rotate the main shaft 
until the printing bail is in its rear position. Then move the right margin 
adjusting screw am on the carriage to the rear, so that it is approximately 
45 degrees from vertical. Hold the carriage in the right hand and rest the 
left front carriage support roller on the right end of the front carriage track. 
Move the carriage slowly to the left until the rear cerriage support roller 
rests on the upper track. Operate the carriage retum lock bar, and move the 
pull bar bail to its rearmost position by pushing on the right pull bar bail 
roller with the right thumb. Move the carriage farther to the left, making 
sure that the bell cranks engage their respective vanes, that the right front 
carriage support roller and guide screw properly engage the front carriage 
track and that the pull bar beil plunger roller is between the printing bail 
blades. When the carriage has been moved far enough to the left to permit 
the right margin adjusting screw to clear the spacing stop lever, restore the 


right margin adjusting screw arm to its nomal vertical position, and then shift 
the carriage to its extreme right position and lock it in place by operating 
the dashpot lever. Hold the carriage retum spring drum so that the spring 
does not unwind. Then unhook the eyelet of the draw strap from the post on the 
side frame and hook it over its mounting post on the carriage. Operate the 
carriage return lock bar to permit the carriage to retum to its extreme left 
position. Replace the platen carriage draw bar and the ribbon carrier, 


REFER TO SENDING STATION TYPING UNIT ADJUSTMENTS FOR THE FOLLOWING: 


Printing Bail Adjustment 
‘See page 37 


REMOVE THE TYPE BAR CARRIAGE FROM THE TYPING UNIT. 
Function Lever Bail Adjustment 
See page 3 
Blocking Plate Adjustment 
(See Page 38) 
Selector Vanes Adjustment 
(See page 38) 
ction Bail 5 sion 
(seepage 38) a 


Printing Bail Spring Tension Adjustment, 


Rotate the main shaft until the printing beil is in its extreme rear position, 
Hook a 12 1b, scale over the left end of the adjusting lever so that the hook 
on the scale engages the lever directly in the rear of the spring notch in the 
lever and pull in line with the spring. It should require 10 to 11 lbs. to 
start the lever moving. See Figure 62 for location of parts, 


Adjust by means of the spring adjusting lever screw. 
REFER TO SENDING STATION TYPING UNIT ADJUSTMENTS FOR THE FOLLOWING: 


Selector Lever 5; sion 
‘See page 39) 


Selector Separator Plates Adjustment 
‘See page 39 


Amature Lever Pivot Screw A: it 
See page 39, 


lector t_ Adjustment 
‘See page 39) 


Selector Arm Pivot Screw Adjustment 
(See page 40) 
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ector Arm Bracket Adjustment 
‘See page 40 
Locking Wedge Adjustment 
See page 41 
Selector Arm Lo Lever S Tension 
(See page £1) 
Selector Arm Stop Detent Adjustment 
See page 41) 
Selector A: ito) tent S} Tension 
“ie 


See page 42. 
ting Screw tment 

Selector Arm oe Tension 

See page 43, 
to} jer Eccent: ew Ad, 

See page 43. 
Trip Latch sion 

‘See page 43, 
Sto) ror. tension 

(See page 13 


REPLACE THE RANGE FINDER ASSEBLY. 


Trip-Off Screw Adjustment ° 
See page hi, 


‘laten Shift Be stment, 
(See pare Zid 
REPLACE THE TYPE BAR CARRIAGE. 


Letters Stop Screw Final Adjustment 


With the platen in the letters position (down) the lower case character on the 
"N" type bar should strike the platen midway between the upper and lower edge 
of the printing surface of the platen. 


“A 


oh 


Adjust by means of the letters stop screw (Figure 142). 


Figures Stop Screw Final Adjustment 


With the platen in the letters position (down) print the letter """ on the 
platen, Then, with the platen in the figures position (up), the figure "2" 
should be in direct alignment with the letter "W" when the figure "2" is 
printed directly on the platen. 

Adjust by means of the figures stop screw (Figure 12). 

REMOVE THE TYPE BAR CARRIAGE. 


REFER TO SENDING STATION TYPING UNIT ADJUSTMENTS FOR THE FOLLOWING: 


Figures, Letters, and reed Function Lever Spring Tensions 
‘See page 45 
ank Printing and Spacing Cutout Function Lever S; ns: 
‘See page 45 

Function Bail Rlade Adjustment 
See page 45, 

Letters and Figures Shift Adjustment 


With the shift detent spring removed and the "letters" and "figures" 
combinations alternately selected, the shift stop post should move to within 
010" to .025" of the letters stop screw and the figures stop screw respectively, 
when the main shaft is rotated until the function bail is in its extreme rear 
position and the selected push bar is held in engagement with the function bail 
blade. The platen should be placed in the "figures" position (up) before 
selecting the "letters" combination and in the "letters" position (down) before 
selecting the "figures" combination. 


To adjust, place the shift link bracket in the middle of the adjustment 
provided by the elongated mounting holes and tighten the mounting screws. 

Place the typing unit on its right side and rotate the main shaft until the 
function bail is in its extreme forward position. Adjust the tumbuckle on 
the shift vertical link so as to equalize (within .O1C") the clearance between 
the function bail blade and the shoulder on the letters push bar, when the 
platen is in the figures position, with the clearance between the function 
bedl blade and the shoulder on the figure: bar, when the platen is in 

the letters position. Then select the "letters" and "figures" combinations 
altemately and check for the specified clearances between the shift stop post 
and the letters and figures stop screws. If either of these clearances is 
greater than .025" move the shift link bracket toward the front of the unit, 

if less than .010" move it toward the rear, after which a slight readjustment 
of the shift vertical link turnbuckle may be necessary to bring both clearances 
within the specified limits. Replace the shift detent spring. See Figures 75 
and 76 for location of parts. 
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Flaten shift Detent Final Adjustment 


When the platen is shifted to the "figures" or "letters" positions, the 
detent roller should travel approximately equelly on either side of the 
detent. 


To adjust, position the shift detent by means of its eccentric shoulder screw. 
(See Figure 75 for location of parts.) 


Platen shift Detent Spring Tension (Figure 142) 


Hook @ 12 1b. scale over the end of the shift detent lever, just below the 
camming surface, and pull in line with the spring. It should require 3-1/2 
to 4-1/2 lbs, to start the lever moving. 


Link Arm Spring Tension (Figure 143) 

With a 32 02. scale hooked in the slot in the upper end of the link am, it 
should require 9 to 12 ozs. to pull (horizontally toward the rear of the typing 
unit) either link arm against its stop. 


REFER 10 SENDING STATION TYPING UNIT ADJUSTMENTS FOR THE FOLLOWING: 


tters and s 3 Tensions 
‘See Page it 
ssure Roll Bar Adjustment (F: 150) 


The pressure roll bar should have only perceptible end play. To adjust, 
remove the left pilot screw from the feed roll bracket and add or remove 
shims between the left end of the pressure roll bar and feed roll bracket. 


Pressure Roll Release Arm Adjustnent (Figure 144) 


Unhook the pressure roll relea: 
should engage its latch by the thickness of the arm when the end play in the 
pressure roll shaft is taken up in a direction avay from the latch. Adjust, 
by means of the elongated mounting holes in the release arm. Replace the 
spring. 


Pressure Roll Release ) Tension (Figure 14k) 


With the pressure roll release arm in its latched position, hook a 64 oz. scale 
over the upper end of the pressure roll release arm and pull horizontally 
toward the rear of the typing unit. It should require a pull of 24 to 36 ozs, 
to stert the release arm moving away from the latch. 


Feed Roll Shaft Adjustment 


With the pressure roll release arm in its latched position, the line feed pawl 
should ride fully on the feed-roll ratchet when the feed roll has barely 
perceptible end play. There should also be at least .010" clearance between 
the side of the feed roll ratchet and the detent lever when the end play in 
the feed roll is taken up so as to mke this clearence a minimm, 


To adjust, position the set collar on the left end of the feed roll shaft 
(as observed from the rear of the typing unit) and add or renove shims 
between the hub of the feed roll ratchet and the bushing at the right end of 
the shaft. See Figures 144 and 145 for location of parts. 


Feed Pawl Adjustment (Figure 145) 


With the "blank" combinstion selected rotate the main shaft until the printing 
bail is in its extrene rear position. Then, with the detent roller resting in 
the hollow between two teeth on the feed roll retchet, there should be .050" 
to .070" clearance between the peak of the tooth to be engaged on the feed 
roll ratchet and the peek of the engaging surface of the feed pawl, when 

these two points are held opposite each other. 


Adjust by means of the feed pawl eccentric. Check for this clearance on a 
number of teeth around the ratchet. 


Feed Pawl Ae t 


Set the typing unit on its right-hand side, Select the "line feed" combination 
and rotate the main shaft until the blocking extension of the function lever 
bail rests on the line feed function lever. Then, with the function bail in 
the extreme forward position, there should be .010" to .030" clearance between 
the shoulder of the line feed push bar and the function bail blade. 


Adjust by means of the elongated holes in the feed pawl link. 
li sh or 


With the typing unit on its right side and the printing bail in its extreme 
rear position, apply the push end of an 8 oz. scale to the line feed push ber, 
Just to the rear of the function lever extension, end push horizontally at 
right angles to the bar. It should require 1 to 2 ozs. to start the push ber 
moving. See Figure 76 for location of parts. 


Feed Pewl 5) sion ) 


With the "blank" combination selected, rotate the main shaft until the printing 
bail blade is in its extrene rear position. Hold the line feed bail manually 
50 that the feed pawl eccentric just clears the feed pawl stop. Hook an 8 oz. 
scale over the end of the feed pawl just below its engaging surface and pull 
parallel to the spring. It should require from 3/4 to 2-1/2 ozs. to pull the 
feed pawl away from the feed roll ratchet. 


Feed Roll Detent Lever S; Tension _(F: ) 


With the detent roller resting in the hollow between two teeth on the feed roll 
ratchet, hook a 64 oz. scale over the end of the detent lever and pull upward. 
It should require 4 to 56 ozs, te start the lever moving. 


Slack Bar Spring Tension 


Hold the slack bar (Figure 147) upward against its stop and unhook the 
left slack bar spring from its spring post, With an 8 oz. scale hooked 
in the end of the spring it should require 3/l, to 1-3/4 ozs. to pull 
the spring to position length. 


Rehook this spring over its spring post and repeat the procedure on the 
right slack bar spring. 


REFER TO SENDING STATION TYPING UNIT ADJUSTMENTS FOR THE FOLLOWING: 


Spacing Escapenent Paw] Operating Arm Adjustment 
See Page 

Spacing Escapement. Paw] S; Tension 

See Page 51 


winge Return Latch Bar Latch Shims Adjustment 
es Page 51) 
Return Latch Bar Latch Adjustment 
(See Page 51) 
Carriage Retum Lock Bar Latch Eccentric Screw Adjustment 
(See Page 51) 
Berge Return Lock Bar Latch Spring Tension 
See Page 52) 
Gai e Return Lock Bar Adjustment, 
ee Page 52) 
iage Return Operating Lever Stop Screw Adjustment 
Gi Page 52) 


e Return Reset Bar S Tension 
(See Page 5: 


riage Return Function Lever 5} Tension 
(See Page 52) 

Garriage Return Operating Lever S) Tension 
(See Page 53) 

Garriage Return Clutch Spring Compression 
‘See Page 5. 


Dashpot_Lever Sj Tension 
‘See Page 53, 
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cing Stop Lever Bracket Adjustment 
‘See Page 53) 


Spacing Stop Lever S; Tension 
See Page 53 


Cari o Guide Screws Adjustment 
a Co Page 53) ee 


Gode Bar Bell Cranks Adjustment 
‘See Page 5h 


Spacing Rack Adjustment 
‘See Page 54) 
‘Type Bar Guide Adapter Plate Adjustment 


NOTE: The accuracy of the "Platen Eccentric Adjustment" should be 
checked before making the following adjustment. 


With the platen in the "Letters" position, there shovld be 11/64 to 
7/32" space between the rear edge of the type ber guide and the nearest 
point. on the platen. This adjustment is obtained when necessary, by 
adding or removing shims between the type bar guide adapter plate and 
the type bar segment. Before finally tightening the mounting screws 
position the type bar guide to right or left so as to permit all type bars 
to pass freely through the guide. 


REFER 10 SHIDING STATION TYPING UNIT ADJUSTMENTS FOR THE FOLLOWING: 


Locking Function Lever S) Tension 
‘See Page 5k, 


Carriage Return Spring Drua Adjustment 


Rotate the main shaft until the printing bail is in its extreme rear 
position. Hook a 12 lb. scale over the lower part of the right ribbon spool 
bracket, and pull in a line parallel to the carriage track. Itshould require 
2-1/4 to 2-3/k Ibs. to start the carriage moving away from its extreme left 
position. When measuring this tension the carriage return lock bar should be 
held in approximately its latched position so as to disengage the clutch teeth, 
and the dashpot lever should be held in its operated position. 


To adjust, wind up the carriage return spring by rotating the center shaft 
of the drum to increase the tension, and operate the carriage return drum 
escapement lever to decrease it. 


Printing Bail Spring Balancer Position (Figure 149) 


With the typing unit on its right side and with the platen frame in the 
figures position, set up the "E" combination and rotate the main shaft until 
the printing bail is in its extreme forward position. Hook an 8 oz. scale over 
the end of the balancer bar and pull horizontally toward the front of the 
typing unit. It should require 4 to & ozs. to pull the balancer bar away fron 
the shift push bar. 
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Adjust by meens of the elongated holes in the balancer bar bracket. 


REFER TO SENDING STATION TYPING UNIT ADJUSTMENTS FOR THE FOLLOWING: 
Ribbon Oscillator Lever Adjustment 
‘See Page 5 
Sopecina Clutch Torque 
‘See Page 57 
Selector Clutch Torque 
(See Page 57) 
Bail Cam Unit Friction Clutch Torque 
(See Page 57) 


Dashpot Vent Screw Adjustment 


With the typing unit disconnected from the counter-ballast mechanism and the 
carrisge return lock bar held in its latched position, the carriage should 
return from its right stop to its left stop without bouncing and with minimum 
shock. 


Adjust. by means of the dashpot vent screw and lock nute 


PLACE THE TYPING UNIT IN THE PROJECTOR FRAME AND SECURE IT BY MEANS OF 
THE THREE THUMB SCRENS AND THE ONE FILLISTER HEAD SCRBI. 


Left Margin Adjusting Screw Adjustment (Figure 85) - See Note A 


‘The first character of s line should be typed so as to provide a margin of 
3/8" plus or minus 1/16" from the left edge of the character to the left edge 
of the wet 


To adjust, turn the left margin screw in and lock the carriage in place by 
operating the dashpot lever so that the carriage is in a position to print the 
left edge of the character "u" 3/8" (plus or minus 1/16") from the left edge 
of the web. Nake sure that the carriage clutch menbers are fully engaged. 
‘Then reposition the margin screw so that when the lock nut is slightly 
tightened to teke up the end play in the threads, and a horizontal pull of 

@ lbs. is exerted on the dashpot lever (applied with a 12 1b. scale at right 
angles to the curved surface 1/32" behind the margin adjusting screw) there is 
a slight clearance, not more than .002", between the end of the screw and the 
dashpot lever. Tum the left margin screw one-sixth turn in direction to 
eliminate this clearance and tighten the lock nut. 


Right Margin Adjusting Screw Adjustment - See Note A 


The typing unit should print 46 characters on a line before spacing is blocked 
by the spacing stop levers 


(A) This adjustment should be made with the typing unit in position in the 
projector frame. 
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To adjust, return the carriage toithe left emi of the line and beck off the 
right margin screw. Then, with the right margin screw erm in engagement with 
its detent, space the carriage 45 spaces. (The carriage should then be in 
position to type the lest cherecter desired in the line.) Adjust the stop 
screw 30 that the spacing stop lever is moved within .015" to .030" from a 
projection on the spacing stop sleeve. See Figure 86 for location of parts. 


Motor Position Adjustment - See Note A 


‘There should be a berely perceptible amount of backlash between the motor 
pinion and the highest point on the main shaft gear. The lateral alignment 
of the motor pinion and the main shaft gear should be such that, the center 
line of the geer coincides with a vertical line through the center of the hole 
in the motor pinion. 


Jo adjust, add or remove shims under the motor féet to regulate the gear 
backlash, Position the motor by means of the large holes in the motor feet 
to obtain lateral alignment. 


(A) This adjustment should be made with the typing unit in position in the 
projector frame, 
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LUBRICATION SPECIFICATION 
‘RECEIVING PAGE TYPING UNIT 


Lubricants which may be ordered from the Teletype Corporetion under the 
following numbers are recommended: 


88970 1 Qt. of KS=7470 O41 
88971 1 Gal. of KS-7470 O11 
88973 1Lb. of KS=7471 Grease 
88975, KS=£319 Grease Gun 


The above grease is recommended instead of oil for lubricating the motors. 
The 68975 grease gun should be used for injecting grease in the motor bearings. 
‘The gun may also be used for applying grease to other parts of the apparatus. 


Instructions for Filling the Grease Gun 
‘See Page 65 


Instructions for Lubricating Motor Ball Beari: 
(See Page 65) 


The following lubrication list covers the special mechanisms of the receiving 
page typing unit. For lubrication of mechanisms that correspond with those 
of the sending station typing unit, see "Lubrication Specification Sending 
Station Equipment" Page 65, 


Unless otherwise specified, one or two drops of oil at each of the pla 
Andicated will be sufficient. Use oil for lubrication at all of the places 
listed below, except where the use of grease or oil-grease-oil is specified: 


1. Feed roll shaft (one in each shaft hub) 

2. Feed pawl guide (grease) 

3. Feed roll ratchet (grease) 

i, Line feed push bar at engaging surface with function 
bail blade (grease) 

5s Left-hand margin adjusting screw (grease) 

6. Right-hand margin adjusting screw (grease) 

7. Printing bail spring balancer 
&. At pivot point 
b. At engaging surface with shift push bar (grease) 

8. Upper and lower paper guide rollers (one in each 
roller hub) 

9. Platen carriage bracket shafts 

10, Link arms at pivot points 


O41 both loops of the following helical springs that exert a nominal tension 
of less than 2-1/2 lbs: 


Link am springs 

b. Pressure roll release arm springs 
c. Line feed push bar spring 

d. Feed pawl spring 

Detent lever roller spring 

Slack bar springs 


to2 


Apply grease to both loops of the following helical springs that exert 2 
nominal tension of 2-1/2 lbs. or more: 


@ Platen shift detent lever spring 
be Printing bail spring 
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ADJUSTMENTS OF THE PROJECTOR FRAME 


In the following adjustments, use of the word "front" shall mean in a 
direction toward the door of the projector cabinet as the apparatus 
normally rests in the operating position. "Right": shall mean to the 
observer's right when facing the door of the cabinet. 


Carriage Frame Typing Unit Support Plates Adjustment 
sage Pre Suppor justment, 


Loosen the mounting screws of the four typing unit support plates 
(Figure 34) until they are just friction tight. Place a completely 
adjusted receiving page typing unit in position in the frame and fasten 
it securely to the plates by means of the three thumb screws and one 
fillister head screw provided, sliding the plates if necessary to 
align them with the typing unit mounting holes. Position the typing 
unit so that the front platen bracket support rod is parallel (as 
gauged by eye) with the angle iron which supports the web shift detent 
bracket. Tighten the typing unit support plates mounting screws. 


Condenser Lens Frame Stop Screws Adjustment, 


‘The condenser lens frame stop screws (Figure 34) should be set so as 
to provide alignment of the four front condenser lens plate thumb screw 
holes with the corresponding tapped holes in the frame. 


Counter-Ballast Draw Straps Adjustment 


All slack in the counter-ballast draw straps should be taken up, This 
may be accomplished by means of the elongated holes in the draw straps 
connecting links. Further adjustment may be obtained, when necessary, 
by means of the elongated holes in the right draw strap roller mounting 
plate. 


Gounter-Ballast Return Spring Adjustment 


With the counter-ballast moved to the right about three-fourths of its 
total available travel, hook a 12 1b. scale over the top right roller 
mounting stud and pull horizontally to the right. It should require 
from 2-1/l, to 2-3/4 1bs. to start the counter ballast moving. Wind or 
unwind the spring, as may be necessary, to meet this requirement. 


NOTE: The counter-ballast should be disconnected from the typing unit 
when making this adjustment. 


Gounter-Ballast Dashpot Vent Screw Adjustment 


The counter-ballast should return from its right stop to its left stop 
without bouncing and with minimum shock when pulled to the extreme 
right and allowed to retum. Adjust by means of the dashpot vent screw 
and lock nut. 


NOTE: ‘The counter-ballast should be disconnected from the typing unit 
when making this adjustment. 


rs 
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Counter-Ballast Dashpot Lever Spring Tension 


Unhook the dashpot lever spring from the dashpot lever and hook a 32 oz. 
scale in the spring eye. With the dashpot lever held to the extreme 
left, it should require a pull of 10 to 14 ozs. to extend the spring to 
its position length. 


Counter-Ballast Dashpot Plunger Adjustment 


Connect the counterballast to the type bar carriage by sliding the 
draw strap connecting link over the link connecting post provided on 
the type bar carriage. Return the carriage to the beginning of the 
Line. The counter-ballast dashpot, plunger should be from 3/16 to 5/16 
of an inch from its fully returned position. 


Adjust by moving the link connecting post mounting plate to the left or 
right as may be required, Further adjustment may be obtained if necessary 
by repositioning the draw strap ends in the draw strap connecting link 

as permitted by the elongated mounting holes. 


Refinement of Dashpot Vent Screw Adjustment 


Vhen the counter-ballast is connected to the type bar carriage a refine- 
ment of the vent screw adjustment on the two dashpots (one on the typing 
unit and one for the counter-ballast) may be necessary. If so, adjust 
the vent screws as may be required to insure return of the type bar 
carriage and counter-ballast without bounce and with minimum shock when 
the type bar carriage is moved to the extreme left and allowed to return. 


Motor Position Adjustment 


There should be a barely preceptible amount of backlash between the 
motor pinion and the highest point on the main shaft gear, The lateral 
alignment of the motor pinion and the main shaft gear should be such 
that the center Line of the gear coincides with a vertical line through 
the center of the hole in the motor pinion. Adjust the gear backlash 
by means of 71156 shims located as my be required under the motor feet. 
Position the motor laterally by means of its elongated mounting holes 
to secure gear alignment, 


Web Rewind Spindle Friction Clutch Adjustment 


With the motor running and the web rewind belt in operating position, 
hook a 32 oz. scale in the set screw hole on the end of the web rewind 
spindle next to the large pulley. It should require a pull of 16 to 20 
ozs. to just start rotating the spindle against the friction clutch. 
Adjust by means of the adjusting nuts on the friction clutch. 


Web Shift Detent Adjustment xf 


The web shift detent bracket (Figure 34) should be adjusted so that 
(1) the vertical play in the link ams at their pivot points is 
approximately equal in the figures and letters positions, and (2) 
alternate figures and letters characters print on a straight line. 
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To make this adjustment, back off the two web shift bail stop screws until 
they are clear of the web shift bail. Also, loosen the web shift detent 
bracket mounting screws until they are friction tight. Slide the bracket up 
or down, as may be required to equalize the play in the web shift vertical 
links pivot points. Lock the bracket mounting screws. 


Advance the web shift bail stop screws until the lower screw just touches the 
bail when the bail is in the letters position and the upper screw just touches 
the bail when the bail is in the figures position. Then tum the two screws 
in equal amounts (approximately 1/2 turn at a time) until altemate figures 
and letters characters print on a straight line, 


Web shift Detent Spring Tension 


Unhook the web shift detent spring from its spring post and hook a 12 1b, 
scale in the spring eye. ‘The spring should measure 4-1/2 to 7 lbs. when 
pulled to position length. 


yr Web Roller Bracket S) Tension 


The upper web roller bracket springs should have a tension of 19 to 23 ounc 
To check, remove one end of a spring, hook a 32 oz. scale in the spring eye 
and pull'to position length. 


Wote: In the following adjustments of the optical system, a pair of very dark 
glasses should be wom to protect the eyes from the intense light of the pro- 
Jector lam 


The adjustments of the optical system are so interrelated that each af: cor= 
tain of the others. Therefore, in making these adjustments it may be necessary 
to recheck previous adjustments as succeeding adjustments are made. When making 
‘a complete adjustment of the optical system ail optical components should be set 
at approximately the mid point of their respective adjusting ranges before pro- 
ceeding with these adjustments. 


Projector Socket_Adjustment, 


Loosen the lamp socket clamping screw and tum the socket until the filament 
supporting wires face directly toward the front of the lamp house. Tighten the 
clamping screw. 


Projector Focusing Adjustment 


Place an opaque noninflammable sheet of material (for example, a piece of sheet 
steel) between the lamp and the reflecting mirror. Also place a small piece of 
paper on top of the objective lens. Apply a source of 115 volt power to the 
projector lamp. Loosen the lamp socket bracket mounting screws and focus the 
filament of the lamp on the piece of_paper by sliding the bracket back and forth. 
‘Tighten the bracket mounting screws. Loosen the lamp socket clamping screw and 
slide the socket up or down until the image of the filament on the piece of 
_paper is approximately in the center of the objective lens. 
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Projector Frame Tracks Adjustment 


Place the projector frame with typing unit into the cabinet. The projector 
frame wheels should settle into the depressions provided in the projector 
frame tracks and the four projector frame mounting holes should line up with 
the corresponding holes in the tracks, To cd just, loosen the track mounting 
screws, position the track to meet this requirement, and tighten the mounting 
screws. Secure the carriage frame in position using the four cap screws 
provided, 


Small Mirror Pivot Screws Adjustment 


Print one full line of copy. Loosen the small mirror pivot thumb screws until 
they are just friction tight. Then rotate the mirror about its pivots until 
the full line of copy appears fairly close to the lower edge of the screen. 
Tighten the pivot thunb screws, 


jective Lens F Adjustment 


Focus the printed line of copy on the screen by means of the objective lens. 


Small Mirror Extension Brackets Adjustment (Figure 35) 


Loosen the small mirror extension brackets clamping thumb screws until they are 
Just friction tight and locate the mirror in the center of its adjustable 
Limits. Rotate the mirror about one of its extension bracket clamping thumb 
screws as a pivot until the line of copy is parallel to the lower horizontal 
portion of the screen frame. Tighten the clamping thumb screws. 


Left-Hand Margin Adjustment on Screen 


Print a character at the lower left-hand corner of the screen and measure the 
width of the left-hand margin. Advance the character to the top of the screen 
and again measure the width of the margin, If the margin is wider at the top 
than at the bottom, proceed as follows: Loosen the four screws which fasten 
the small mirror bracket to the extension brackets. Swing the mirror bracket 
forward as permitted by the elongated holes in the extension brackets and 
tighten the four screws, Recheck the foregoing three adjustments and again 
check the left-hand margin on the screen es outlined in the foregoing, If 
further correction is sary repeat the above procedure. 


If the margin at the top of the screen is narrower than at the bottom of the 
screen, the small mirror bracket should be swung to the rear. 


Refinement of the Objective Lens Focusing Adjustment 


Feed a printed line to the top of the screen and then print another full 
Line at the bottom. Focus the objective lens carefully until the best 
possible focus is obtained on the bottom line. If the upper line is slightly 
out of focus, loosen the upper web roller (the roller which carries the two 
slide carrier locating collars) support brackets and slide the roller backward 
or forward as may be required to bring the top line into proper focus. Be 
careful to keep the upper roller parallel to the web guide roller innediately 
below when making this adjustment. 
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Left-Hand Margin Width Adjustment 


After all optical adjustments have been completed the left-hand margin on the 
sereen should be from 3/8 to 1-1/4 inches in width and it should be possible 
to project at least forty-five properly spaced characters per line. 


If the left-hand margin is too narrow it will be necessary to adjust the left 
margin adjusting screw to shift the first character on the screen one space 
to the right. To do this loosen the left margin adjusting screw locknut and 
withdraw the screw four full tums. Then tum the margin screw in or out 
slightly as may be required so that when the locknut is tightened to take up 
play in the threads, and a horizontal pull of 8 lbs, is exerted on the dashpot 
lever applied with a 12 lb. scale at right angles to the curved surface 1/32" 
behind the margin adjusting screw, there is a slight clearance (not more than 
+002") between the end of the screw and the dashpot lever. Turn the left 
margin adjusting screw one-sixth turn in a direction to eliminate this 
clearance and tighten the locknut, 


Refinement of Projector Lamp Focusing Adjustment 


If, after all optical adjustments have been completed, there is a slight 
shading in one or more corners of the screen, this shading may be removed by 
loosening the projector lamp bracket mounting screws and moving the lamp toward 
‘the condenser lenses until the shading disappears. Care should be taken to 
keep the image of the filament centrally located on the objective lens. 


NOTE: The foregoing adjustment will throw the image of the filament on the 
objective lens slightly out of focus. This is not objectionable, 
however, provided the screen illumination is uniform. 


rier Collars Adjustment 


Place a slide carrier in position in the machine by attaching the hooks over 
the upper web roller and locating the lower projection on the slide carrier to 
the left and up against the lower web roller. (The lower web roller is thi 
roller immediately below the rear platen casting support rod.) Locate the 
slide carrier laterally so that the clear portion of the slide is centrally 
located when projected on the screen. Bring the slide carrier locating collars 
up against the hooks on the slide carrier and lock in positions 
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LUBRICATION SPECIFICATION 
FOR PROJECTOR FRAME 


Lubricants which may be ordered from the Teletype Corporation under the 
following numbers are recommended: 


887701 Qt. of KS~7470 CLL 
68971 = «1 Gal. of KS~74,70 O41 
88973 1 Lb. of KS-71,71 Grease 
88975 KS-€319 Grease Gun 


The above grease is recamended instead of oil for lubricating the motors, 
The 88975 grease gun should be used for injecting grease in the motor 
bearings. The gun may also be used for applying grease to other parts of 


Unless otherwise specified, one or two drops of oil at each of the places 
indicated will be sufficient. Use oil for lubrication at 21] of the places 
Listed in the following, except where the use of grease is specified: 


1, Projector frame rollers (four). 

2. Counter-ballast draw strap rollers (two). 

3+ Counter-ballast draw strep link at point of engagement, 
with post on typing unit - grease. 

4s Counter-ballast rollers. 

5e Counter-ballast roller tracks. 

6. Dashpot piston rod. 

7+ Dashpot lever mounting shoulder screw. 

8. Dashpot piston rod at point of contact with counter 
ballast - grease, 

9. Counter-ballast return spring. 

10. Counter-ballast return spring escepenent ratchet - grease, 

11. Web rewind spindle - two points. 

12. Web rewind friction clutch - saturate felt with oil. 

13. Web rollers (two) = two points each. 

Jy. Vertical links shoulder screws (two). 

15+ Web shift detent lever - two points. 

16, Web shift stop screws (two) — greas 

17. Paper“shift mechanism pivot points - twos 

1€. Motor pinion - grease. 

19. Motor bearings (two) = grease. 

2. Counter-ballast dashpot lever spring - oil both loops. 

21. Web shift detent spring - grease both loops. 


NCTE: When lubricating the projector frame remove the blower 
cover plate on the side of the cabinet and place s few 
drops of of] in each of the two motor oilers. 


ADJUSTMENTS OF THE PROJECTOR CABINET 


Control Relay Adjustments 

For these adjustments, refer to Page 63. 
Projector Frame Tracks Adjusthent 

For this adjustment, refer to Page 106, 
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ALPHABETICAL INDEX OF ADJUSTMENTS 


Adjustments of Page Printer 


Keyboard Jack Springs 
Adjustment 


Line Jack Springs 
Adjustment 


Motor Unit Slip Connection 
Springs Adjustment 


‘Typing Unit Slip Connection 
Springs Adjustment 
card 

Clutch Adjustment 


Clutch Throwout Lever 
Eccentric Adjustment 


Intermediate Panl 
Eecentric Adjustment 


Key Lever Spring Tension 
Adjustment, 


138-55 8 om. scale 
138-58 32 oz scale 


wgta 
93823 005" gauge 
93825 025" gauge 


4841 12 lb, scale 


96377 4020" gauge 
96393 4060" gauge 
Pliers 


82711 & lb. scale 
96375 4015" gauge 


95367 5/16%=1/4" wrench 
93823 .005" gauge 
96375 4015" gauge 


138-3 1/4" open wrench 
screw driver 


96391 4050" gauge 

96393 4060" gauge 

138-34 1/4" open wrench 
screw driver 


suitable scale 


62 


63 


59 


59 


no 


Lock Loop Roller Adjustment 


Locking Lever Shaft Brecket 
Adjustment 


Repeat Space Rod Adjustment 


Tools quired 
96371 .008" gauge 
96375 .015" gauge 
138-36 3/16"=1/1," 


96373 .010" gauge 


96377 020" gauge 
96: 


373 010" gauge 
(2) 138-36 3/16"-1/4" wrench 


Repeat Space Rod Bracket 
Adjustment 


Transmitting Cam Cylinder 
End Play 


Transmitting Contacts 
Gap Adjustment 


Trip-Off Pawl Eccentric 
Adjustment 


‘Trip-Off Pawl Stop Plate 
Adjustment, 


Universal Sar Pilot Screws 
Adjustment 


‘Typing Unit 


Armature Lever Pivot Screw 
Adjustment 


96371 008" gauge screw 
driver 


96356 002" 


gauge 
(2) 95366 3/8%=9/16" wrench 


96377 .020" gauge 
93825 4025" gauge 
72003 Spring bender 


96356 4002" geuge 

93622 5004" 

138-34 1/4" open wrench 
screw driver 


96385 4040" gauge 
96393 060" gauge 
89954 1/4" socket wrench 


96373, .010" gauge 
138-36 3/16"-1/" wrench 


75765 Spring hook ~ pull 
95367 5/16"-1/i" wrench 
‘Screw driver 
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58 


59 


59 


59 


39 
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Tools Required 
Armature Lever Spring 
Tension Adjustment 75503 Spring hook - push 
138-58 32 02. scale 
13836 3/16"-1/4" wrench 
Bail Cam Unit Friction 
Clutch Torque 138-58 32 oz. scale 
Blocking Plate Adjustment 93823 005" gauge 
89954 1/4! socket wrench 
138-36 = 3/16"=1/4" wrench 
screw driver 
Carriage Guide Screws 
Adjustment, 96371 008" gauge 
138-36 3/16"=1/4" wrench 
screw driver 
Carriage Retum Latch Bar 
Latch Adjustment 96377 020" gauge 
96373 .010" gauge 
89954 1/4" socket wrench 


Carriage Return Latch Bar 
Latch Shims Adjustment 93822 


96373 
89954 
Carriage Return Lock Bar 
Adjustment 96377 
96373 
89954 
Carriage Return Lock Bar 
latch Eccentric Screw 
Adjustment 96360 
96375 
138-36 
carriage Retum Operating 
Lever Stop Screw 
Adjustment: 96377 
(2) 138-36 
Carriage Return Spring 
Drum Adjustment 4841 
4838 


2004" gauge 
2010" gauge 
1/4" socket wrench 


+020" gauge 
+010" gauge 
1/4" socket. wrench 


006" gauge 
+015" gauge 
3/16"-1/4" wrench 
screw driver 


020" gauge 
3/16" -1/4" wrench 


12 lb. scale 
3/8%7/16" wrench 


53 


51 


51 


52 


51 


52 


92 


98 


uz 


Sending 


Tools Required Station 


Carriage Support and Pull Bar 
Bail Plunger Rollers 
Adjustment 95367 


5/l6"=1/k" wrench 35 


1,838 3/8"-7/16" wrench 


Code Bar Bell Cranks Adjust~ 
ment 95367 


Code Bar Mounting Plate 
Adjustment 96371 


Control Line Current 


Dash Pot Vent Screw Adjustment 95367 


Feed Pawl Adjustment 138-36 


Feed Pawl Link Adjustment 8995%, 


Peed Roll Shaft Adjustment 89954 


96373 
Pigures Stop Screw (2) 95367 
‘Adjustment 
Figures Stop Screw Final 
‘Adjustment (2) 95367 
Function Bail Blade 
Adjustment 93822 
96375 
Function Lever Bail 
Adjustment 96385 
96393 
‘ 89955 


5/16"=-1/h" wrench 5i, 
screw driver 


age 
5/16" socket wrench 
63 


5/16"-1/4" wrench 57 
screw driver 


3/16"=1/h" 
wrench 
+050" gauge 
2065" gauge 
screw driver 


1/4" socket. wrench 
+010" gauge 

+030" gauge 

screw driver 


1/k" socket wrench 
screw driver 
10" gauge 


5/16"=1/4" wrench 45 
screw driver 


5/16"-1/k" wrench 
screw driver 


200)" gauge 45 


+0h0" gauge 3B 


5/16" socket wrench 


13 


Receiving 
Station 


a 


cd 


96 


9% 


be 


Ms 


92 


ly, 
Sending SSoceiing 
Tools Required Station Station 


Instructions for Removing the 
‘Type Bar Carriage from the 
Typing Unit 2B 89 


Instructions for Removing a 
Type Bar from the Type Bar 
Carriage serew driver 37 


Instructions for Removing the 
‘Typing Unit from the 
Projector Frame 89 


Instructions for Replacing the 
‘Type Bar Carriage on the 
Typing Unit 7 2 


Lateral Position of the Platen (2) screw drivers 88 


Left Margin Adjusting Screw 
Adjustment, 4841 12 1b, scale 56 9 
(2) 95367 5/16" 1/4" wrench 
3/8%=7/16" wrench 
96356 002" gauge 


Left Pull Bar S 
Bracket Adjustment 93822 .004" gauge 35 2 
138-36 3/16"=1/4" wrench 
letters and Figures Shift 
Adjustment 75765 Spring hook = pull 46 oh 
96373 010" gauge 
93825 2025" gauge 
(2) 95367 5/16"=1/4" wrench 
83954 1/4" socket wrench 
screw driver 
Letters and Figures 
‘Stop Screw Preliminary 
Adjustment (2) 95367 5/16" -1/4" wrench 
screw driver cy 


Letters Stop Screw 
Adjustaent (2) 95367 5/16"=1/4" wrench — bs 
screw driver 


Letters Stop Screw 
Final Adjustment (2) 95367 5/16%1/4" wrench B 
screw driver 


Tools Required 


Line Feed Check Lever 


Adjustment 96375, 
93822 
Line Feed Check Post Stop 
Screw Adjustment 96375 
9381. 
138-36 
Line Feed Check Screw 
Adjustment, 96377 
138-36 


Line Feed Detent Lever 
Adjustment 138-36 


Line Feed Vertical Link 
Turnbuckle Adjustment — 96375 
(2) 95367 
Link Arms Adjustment 138-36 
Local Power Requirements 
Locking Wedge Adjustment 96360 
96373 
138-36 
Lower Web Guide Adjustment 89955 
Main Shaft Position 89954, 


Main Shaft Jaw Clutch 
Throwout Lever Adjust— 


ment 96373 
96377 
138-127 

Margin Bell Hamer 
Adjustment 96377 
96393 


Margin Signal Bell 
Adjustment 


015" gauge 
+004" gauge 
screw driver 


+020" gauge 
3/16"-1/4" wrench 


3/16"-1/4" wrench 
screw driver 


2015" gauge 
5/16"=1/4" wrench 
3/16"-1/1" wrench 


2006" 
Soro" gauge 
3/16"=1/l," wrench 


5/16" socket wrench 


21/4" socket wrench 
screw driver 


010" gauge 
020" gauge 
5/87/16" wrench 


020" gauge 
060" gauge pliers 


47 


4a 


36 


51 


57 


3 


o 


Tools Required 


Motor Plate Adjustment 4838 3/8"-7/16" wrench 
(2) 95367 5/16"-1/4" wrench 


Motor Position Adjustment 138-127 3/8"~7/16" wrench 


Mounting of the Bell Crank 
Assembly 95367 5/16"-1/4" wrench 
screw driver 


Orientation 


Paper Fingers Adjustment 93822 .00," gauge 
96377 2020" gauge 
138-36 3/16"-1/4" wrench 


Paper Guides Adjustment 96385 .040" gauge 


96391 2050" gauge 
screw driver 


Paper Spindle Drag Spring 
Adjustment 4841 12 1b. scale 


Paper Straighten Rod Stops 
Adjustment 93811 .030" gauge 
96391 4.050" gauge 

screw driver 


Platen Eccentric Adjust~ 
ment (2) Screw drivers 


Platen Frame Pilot Screws 
‘Adjustment 89954 1/4" socket wrench 
87697 1/2"-3/4" wrench 
4838 3/8"-7/16" wrench 
screw driver 


Platen Friction Aesenbly 
‘Adjustment 138-55 8 oz. scale 
87697 1/2"=3/4" wrench 
76260 capstan wrench 


Platen Preliminary 
Vertical Adjustment screw driver 


Platen Shaft Adjustment 83822 .004" gauge 
screw driver 


Platen shift Detent Final 
Adjustment 89955 5/16" socket wrench 
screw driver 


Platen Shift Detent 
Preliminary Adjustment 89955 5/16" socket wrench 
screw driver 


n6é 


Sending jocelving 


Station 
55 


55 


55 


47 


Station 


100 


br 


se 
‘Tools Required Station 
Platen Shift Stop Post 
Adjustment 89955 5/16" socket wrench 44 


Platen Unit Pilot Screws 
Adjustment 


Plunger Guide Reller 


Saseayue wrench 


1/4" socket wrench Mk 
3/8%=7/16" wrench 
1/2"=3/1," wrench 

Spring hook = pull 


Bracket Adjustment 96373 010" gauge 2B 
96356 .002" gauge 
89955 5/16" socket wrench 
Plunger Roller Eccentric 
Mounting Stud 93822 29 
138-36 3/16 
95367 5/16"-1/4" wrench 
Pressure Roll Bar Adjust= 
ment Screw driver 
Pressure Roller Release 
Arm Adjustment 89954 1/4" socket wrench 
Pressure Roller Rel 
Cams Adjustment Screw driver 49 
Pressure Roller Release 
Lever Shafts Adjustment Screw driver 49 
Pressure Roller Release 
Shaft Collars Adjustment 93822 .00h" gauge 
screw driver 49 
Pressure Roller Tension 
Springs Adjustment 4841 12 1b. scale 49 
95367 5/16*-1/k" wrench 
Screw driver 
Printing Bail Adjustment 96373 .010 8 
96391 4050" gauge 
(2) 95367 5/16"=1/1," wrench 
screw driver 
Printing Bail Spring 
Balancer Position 138-36 3/16"-1/k" wrench 
138-55 @ oz. scale 
Printing Bail Spring 
Tension Adjustment 4841 12 1b. scale 39 
95367 5/16"-1/4" wrench 


screw driver 


7 


Receiving 
Station 


2 


5 


95 


92 


od 


92 


ne 


Pay 


Sending Receiving 
Tools Required Station _Station 

Ribbon Feed Shaft 

Plates Adjustment 89954 1/4" socket wrench 30 89 
Ribbon Feed Shaft Detent 

Spring Adjustment 138-36 3/16"-1/4" wrench 30 89 
Ribbon Oscillator Lever 

Adjustment Screw driver 56 ” 


Ribbon Reverse Shafts 
‘Ad Justment 96385 040" gauge 32 90 
96393 060" gauge 
89954 1/4" socket wrench 


Ribbon Reverse Shaft 
Collars Adjustment 96371 .008" gauge 32 90 


suitable scale 


Ribbon Reverse Shaft Link 
Adjustment: 96373 010" gauge 33 ” 
96385 +040" gauge 
screw driver 


Ribbon Shift Lever Bracket 
Adjustment 89954 1/4" socket wrench 3h 


Ribbon Spool Brackets 
Adjustment 96375 015" gauge 2 
89954 1/4" socket wrench 
Ribbon Spool Cups 
Adjustment 4838 3/8"~7/16" wrench 32 wn 
suitable scale 


Ribbon Spool Shaft Spur 


Gears Adjustment 31 ” 
Right Margin Adjusting 
Screw Adjustment 56 9 
93811 .030" gauge 
138-36 3/16"-1/4" wrench 
screw driver 


Right Pull Bar Spring 
Bracket Adjustment 93822 .004" gauge 3h a 
138-36 3/16"-1/4" wrench 


Selector Arm Bracket 
Adjustment 90783 Adjusting wrench 40 B 
75165 Spring hook - pull. 
96385 0,0" gauge 
89954 l/h" socket wrench 


ig 


a 
Sean “Toootving 


Tools Required Station 


138-36 3/16"=1/4" wrench 
screw driver 


Selector Arm Operating 
Screw Adjustment 93833 .003" gauge 43 
96360 .006" gauge 
(2) 138-36 3/16"-1/4" wrench 


Selector Arm Pivot Screw 
Adjustment, 


Se’ 


ctor Arm Stop Detent, 
Adjustment 95367 5/16"=1/4" wrench 41 
‘screw driver 


Selector Clutch Torque 138-58 32 oz. scale 37 


Selector Magnet Adjustment 89954 1/4" socket wrench 39 
138-36 3/16"-1/4" wrench 


Selector Magnet Bracket, 
‘Adjustment 89954 1/k" socket wrench 42 


6617 Tommy screw driver 


Selector Magnet Bracket 
Position Adjustment 96393 060" gauge AL 
96399 .065" gauge 
89954 1/4" socket wrench 
90783 Adjusting wrench 


Selector Magnet Resistances 64, 


Selector Separator Plates 
justment 045" gauge 39 


Selector Vanes Adjustment 


Shift Detent Adjustment 


Signal Line Current 64 


92 


2) 


92 


92 


92 


Station 


Single-Double Line Feed 
Detent Adjustment 95367 


Spacing Clutch Torque 138-58 
Spacing Escapement Pawl 
Operating Arm Adjustment 96377 
Spacing Rack Adjustment 96360 
38 


Spacing Shaft Lower Bearing 
Bracket Adjustment 89955 


Spacing Stop Lever Bracket 
Adjustment 


95367 

Stop Lever Eccentric Screw 
Adjustment 93822 
96360 
89954, 

Synchronous Motor Require- 
ments 138-55 
4841 
75503 


‘Threading the Transparent 
Web into Typing Unit 


5/16"-1/4" wrench 
screw driver 


32 on. scale 


2020" gauge 
20,0" gauge 
3/16"-1/4" wrench 
screw driver 


+006" gauge 
3/16"=1/4" wrench 


5/16" socket wrench 
screw driver 


gauge 
5/16"-1/4" wrench 


+004" gauge 

006" gauge 

1/k" socket wrench 
screw driver 


8 oz. scale 
12 1d. scale 
Spring hook - push 
screw driver 


Trip-Off screw Adjustment 96356 4002" gauge 
138-36 3/16"=1/4" wrench 
screw driver 
‘Type Bar Backstop Adjust— 
ment 96373 .010" 
89954 1/4" socket wrench 


‘Type Bar Guide Adapter 


Plate Adjustment Screw driver 


5h 


36 


53 


43 


98 


a 


8 


98 


1a 


Sending“ Receding 


Tools Required Station _station 
Upper Roller Brackets 
Preliminary Adjustment 138-36 3/16"-1/4" wrench 88 
Vertical Ribbon Feed Shafts 
Adjustment screw driver 31 90 


Vertical Ribbon Feed Shaft 
Spring Tension Adjustment 138-55 8 oz. scale screw 
driver 


32 90 

Vertical Ribbon Feed Shaft 

Spur Gears Adjustment Screw driver 31 ” 

FS Tensions of 

Keyboard 
Clutch Spring Compression 138-58 58 
Contact Spring Pressure 138-55 58 
Clutch Throwout Lever 

Spring Tension 138-55 8 ots scale Co) 
Lock Loop Spring Tension 138-55 8 on. scale 58 
Repeat Space Rod Spring 

Tension 138-55 8 ot. scale a 
‘Trip-Off Pawl Spring 

Tension 138-55 8 on. scale Co 


Typing Unit 
Blank Printing and Spacing 


Spring Tension 138-58 32 oz. scale 45 M 
75765 Spring hook - pull 


Carriage Return Clutch 


Spring Compression 4841 12 1b. scale 53 " 
Return Function 

Lever Spring Tension 82711 4 1b. scale 52 n 
Carriage Retum Lock Bar 

Latch Spring Tension 138-58 32 o2. scale 52 n 
Carriage Return Operating 

Lever Spring Tension 4841 12 1b. scale 53 n 


75765 Spring hook - pull 


Carriage Return Reset Bar 
Spring Tension 138-55 
Dashpot Lever Spring 
Tension 138-58 
75765 


Feed Roll Detent Lever 
Spring Tension ez. 


Feed Paw] Spring Tension 138-55 
Figures, Letters, and Line 


Feed Function Levers 
Spring Tension 136-58 


Function Bail Spring Tension 62711 
75765 

Letters and Figures Push 

Bars Spring Tensions 138-55 
Line Feed Check Lever 

Spring Tension 138-55 
Line Feed Detent Lever 

Spring Tension Aah. 
Line Feed Pawl Spring 

Tension 138-55 
Line Feed Push Bar 

Spring Tension 138-55 


Link Arm Spring Tension 138-58 
Locking Funetion Lever 


Spring Tension ee7. 
15765 

Main Shaft Jaw Clutch 

Spring Tension 138-58 
Main Shaft Jaw Clutch 

Throwout Lever 

Spring Tension 138-55 
Margin Adjusting Screw 

Arm Spring Pressure em 


Margin Bell Hammer Spring 
Tension 138-58 


Se 
Tools Required Station 

8 on. scale 52 
32 oz. scale 53 
Spring hook ~ pull 
4 1b. scale 
8 oz. scale 
32 on. scale 45 
4 Ib. scale 38 
Spring hook - pull 
8 oz. scale 46 
8 on, scale 49 
2 lb, 48 
8 on. scale 48 
8 oz. scale 48 
32 of. scale 
4 1b. scale 5h 
Spring hook = pull 
32 on. 9 36 
8 on. scale 36 
4 Ib. scale 35 
32 oz. scale 51 


n 


n 


% 


92 


5 


be) 


9 


91 
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Receiving 
Station 


Margin Bell Pawl Spring 
‘Tension 


Paper Chute Springs Tension 

Paper Fingers Shaft Spring 
Tension 

Paper Straightener Rod 
Springs Tension 


Platen Balance Spring 
Tension 


Platen shift Detent Spring 
‘Tension 


Pressure Roll Release Arn 
Spring Tension 


Pull Bar Spring Tension 

Ribbon Feed Paw] Spring 
‘Tension 

Ribbon Feed Shaft Detent 
Spring Pressure 


Ribbon Oscillator Lever 
Spring Torsion 


Ribbon Reverse Bail Spring 
Compression 


Ribbon Reverse Pawl Spring 
Tension 


Ribbon Shift Lever Spring 
Tension 


Selector Arm Locking Lever 
Spring Tension 


Selector Arm Spring Tension 


Selector Arm Stop Detent 
‘Spring Tension 


123 


ane ee 
Sending Receiving 
Tools Required Station _Station 
138-55 8 oz. scale 3h 
138-55 8 on, scale 50 
138-58 32 on, scale 50 
138-58 32 om. scale 50 
4841 12 lb. 46 
4841 12 Ib. 95 
8271. 64 of. scale % 
138-55 8 oz. scale 2 89 
138-55 8 on scale 2a 89 
75765 Spring hook - pull 
138-58 32 on. 30 9 
138-55 8 on. scale au ” 
az7ll 4 1b. scale 33 90 
138-55 8 of, scale 33 9 
12 1b. scale ah 2 
75765 Spring hook = pull. 
138-55 8 oz. scale a B 
75765 Spring hook - pull 
138-55 8 on. scale 43 B 
75765 Spring hook ~ pull 
138-55 6 oz. scale aL B 
75765 Spring hook ~ pull 


Tools 
Selector Lever Spring Tension 138-58 
Shift Detent Spring Tension 22 
Single Double Line Feed Detent 


Spring Pressure 
Slack Bar Spring Tension 138-55 
Spacing Escapement Pawl Spring 

Tension 136-58 
Spacing Stop Lever Spring 

Tension 138-58 


Stop Lever Spring Tension 138-55 
Trip Latch Spring Compression 138-55 


red 
32 cae scale 


25 1b. scale 


82711 4 lb. scale 


8 on, scale 


32 of, scale 


32 of. scale 
8 on. scale 


8 on, scale 


47 


51 


53 
43 
43 


98 


3 


Adjustments of Tape Typing Unit 
‘Tools Required 


Amature Lever Pivot Screw 
Adjustment 15765 


Armature Lever 5S} 
‘Tension Adjustment 75503 


Carriage Bracket Locating 
Plate Adjustment 


Carriage Capstan Nuts 
Adjustment 96377 


Carriage Extension 


Adjustment 89954, 
Carriage Locking Pawl 
Post Adjustment 89954, 


Carriage Locking Toe 


Adjustment 89954, 
Figures Stop Screw 
Adjustment. 138-36 


Punction Bar Bracket 
Plates Adjustments 138-36 


Instructions for Removing 
a Type Bar 75765 


Left Function Pull Bar 
Spring Bracket Adjustment 138-55 
138-36 


Left Tape Guide Adjustment 93822 
96373 


Locking Wedge Adjustment 96360 


Spring hook ~ pull 
5/16"=1/4" wrench 
Serew driver 


Spring hook - push 
32 oz. scale 
3/16"=1/4" wrench 


Screw driver 


2020" gauge 
2025" gauge 
Tomy 


1/4" socket wrench 
1/4" socket wrench 
1/4" socket wrench 


3/16"-1/4" wrench 
Serew driver 


3/16"=1/4" wrench 


Spring hook ~ pull 
Screw driver 


8 oz. scale 
3/16"-1/4" wrench 


004" gauge 
2010" gauge 
Screw driver 


006" gauge 
2010" gauge 
3/16"=1/4" wrench 


125 


nm 


mh 


1 


81 


19 


19 
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Main Bail Adjusting Screw 


Adjustment 


Main Bail Cam Clutch Torque 


Main Bail Spring Adjustment 


Main Shaft Adjustment 


Main Shaft Clutch Throwout, 
Lever Adjustment 


Motor Position Adjustment 


Pull Bar Guide Adjustment 


Ribbon Check Pawl Adjustment 


Ribbon Check Pawl Spring 
Pressure 


Ribbon Feed Pawl Adjustment, 


Ribbon Feed Pawl Spring 
Pressure 


Ribbon Guide Adjustment 


Ribbon Reverse Pawl Link 
Adjustment 


Ribbon Reverse Shafts 
Adjustment 


Tools Required 


96373 
96391 
95367 


138-58 


95367 


138-55 


89954 


138-55 


96385 
96391 
138-36 


96375 
‘93625 
138-36 


96373 
96377 
138-36 


+010" gauge 
+050" gauge 
5/16"=1/l," wrench 
Screw driver 


32 oz. scale 
Screw driver 


5/16"=1/4" wrench 
Screw driver 


1/4" socket wrench 
Screw driver 


+010" gauge 
+020" gauge 
3/87/16" wrench, 


5/16%-1/4" wrench 


5/16" socket wrench 
2008" gauge 
2020" gauge 


Screw driver 
Suitable scale 


8 oz. scale 
Screw driver 


1/4" socket wrench 
Screw driver 


8 oz. scale 
Screw driver 


+040" gauge 
+050" gauge 
3/16"-1/1,"" wrench 


2015" gauge 
2025" gauge 
3/16"=1/4" wrench 
Screw driver 


2010" gauge 
+020" gauge 
3/16"1/k." weench 
Screw driver 


70 


10 


7 
Ts 


83 


83 


83 


al 


62 


62 


Tools Required 


Ribbon Reverse Shafts 
Collar Adjustments 93822 


Ribbon Spool Cups 
Adjustments 4838 


Ribbon Spool shafts Spring 
Compression Adjustment 138-55 


Right and Left Ribbon Spool 

Shaft Gears Adjustment 
Right Function Pull Bar 

Spring Bracket Adjustment 138-55 
Right Tape Guide Adjustment 96373 


Selector Arm Bracket 
Adjustment 90783 


Selector Arm Operating 
Screw Adjustment 


Selector Arm Pivot 
Screw Adjustment 75765 


Selector Ama Stop 
Detent Adjustment 95367 


Selector Clutch Torque 138-58 


2004" gauge 
Screw driver 


3/8"-7/16" wrench 
Suitable scale 


8 oz. scale 
Screw driver 


Screw driver 


8 on. scale 
3/16"-1/4" wrench 


2010" gauge 
2020" gauge 
3/16"-1/4" wrench 
Screw driver 


Adjusting wrench 
Spring hook - pull 
+040" gauge 

1/4" socket wrench 
3/16"=1/1," wrench 
Serew driver 


Spring hook - pull 
2008" gauge 
+015" gauge 
1/4" socket wrench 
5/16"-1/4" wrench 


5/16"-1/4" wrench 
Screw driver 


32 oz. scale 


127 


82 


82 


719 


72 


6 


n 


73 


Selector Magnet Adjustment 


Selector Magnet Bracket 
Adjustment, 


Selector Magnet Bracket 
Position Adjustment 


Selector Separator Plates 
‘Adjustment 


Shift Rocker Adjustment 


Shift Rocker Lever Post 
Ad Snetment 
Shift Rocker Post Adjustment 


Spacer Detent Adjustment 


Spacer Locking Bail Finger 
Adjustment: 


Spacer Locking Pawl Bracket 
Adjustment 


Tools Required 


89954 
138-36 


1/4" socket wrench 
3/16"-1/4" wrench 


1/4" socket wrench 
+004" gauge 

006" gauge 

008" gauge 

+010" gauge 
3/16"=1/." wrench 
T 


‘omy 
Screw driver 


060" gauge 

+065" gauge 

1/4" socket. wrench 
Adjusting wrench 


045" gauge 
+055" gauge 
1/4" socket wrench 
1/4" socket wrench 
Screw driver 
1/4" socket wrench 
1/4" socket wrench 
Spring hook - push 
5/16" socket. wrench 


012" gai 
Screw driver 


+015" gauge 
025" gauge 

Holding tool 
Bending tool 


040" gauge 
2050" gauge 
1/k" socket wrench 


n 


Th 


2B 


n 


a1 


716 


8 


78 


Tools Required 


Stop Lever Eccentric Screw 
‘Adjustment 93822 400k" gauge 
96360 006" gauge 
89954 1/4" socket wrench 
Screw driver 


Synchronous Motor Requirements 138-55 8 oz. scale 
4841 12 lb. scale 

75503 Spring hook - push 
Screw driver 


Tape Chute Adjustments 138-36 3/16"-1/4" wrench 
‘Trip-Off Screw Adjustment 96356 002" gauge 


138-36 3/16"-1/4" wrench 
Screw driver 


‘Spring Tensions of Tape Typing Unit 
Carriage Locking Pawl Spring 

Tens ion 138-55 8 oz. scale 
Carriage Return Spring 

Tension 138-55 8 oz. scale 


75765 Spring hook ~ pull 


Counter-Balance Spring 
Tension 138-55 8 oz. scale 
75765 Spring hook = pull 


Main Shaft Clutch Spring 


Tension 138-58 32 oz. scale 
Main Shaft Clutch Throwout 

Lever Spring Tension 138-55 8 oz. scale 
Pull Bar Spring Tension 138-55 6 oz. scale 


75765 Spring hook - pull 


Ribbon Check Pawl Spring 
Pressure 138-55 8 ot. scale 


Ribbon Feed Lever Spring 
Tension 138-58 32 oz. scale 


Ribbon Feed Pawl Spring 
Pressure 138-55 8 oz. scale 


Ribbon Feed Shaft Detent 
Plunger Spring Compression 4841 12 1b. scale 
Screw driver 


129 


Page 


cE) 
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Tools Required 


Ribbon Feed Shaft Safety 
Spring Compression 4841 12 Ib. scale 


Ribbon Spool Shafts Spring 
Compression Adjustment 138-55 8 oz, scale 
Serew driver 


Right and Left Ribbon Reverse 
Pawls Spring Tension 138-55 8 oz. scale 


Selector Arm Locking Lever 
Spring Tension 138-55 8 oz. scale 


Selector Arm Spring Tension 138-55 8 oz, scale 
75765 Spring hook - pull 


Selector Arm Stop Detent 
Spring Tension 138-55 8 oz scale 
75165 Spring hook - pull 


Selector Lever Spring 
Tension 138-58 32 oz. scale 
75765 Spring hook ~ pull. 


Spacer Detent Lever Spring 


Tension 4841 12 1b, scale 
Spacer Feed Pawl Spring 

Tension 138-55 8 on. scale 
Spacer Locking Bail 

Spring Tension 138-55 8 on. scale 
Spacer Locking Pawl Spring 

‘Tension 138-55 8 on. scale 


Spacer Operating Lever 
Spring Tension 


Stop Lever Spring Tension 138-55 8 oz. scale 


Tape Feed Roll Spring 
Tension 138-55 8 on, scale 


Trip Latch Spring 
Compression 138-55 8 oz. scale 


5 


B 


73 


ve 


Adjustments of Projector Frame 
Tools Required 


Carriage Frame Typing Unit 
Support Plate Adjustment 95367 


Condenser Lens Frame Stop 
Screws Adjustment 4838 


Counter-Ballast Dashpot 
Plunger idjustment 138-36 
Counter-Ballast Dashpot 
Vent Screw Adjustment 4838 


Counter-Ballast Draw Straps 


Adjustment 8995, 
89955 
138-36 

Counter-Zallast Return 

Spring Adjustment 89955 
e271 


Large Mirror Adjustment 
(Left-Hand Nargin Width) 4838 


Motor Position Adjustment 138-127 


Objective Lens ~ Preliminary 
Ad justinent 


Objective Lens ~ Final 
Adjustment 


Projector Frame Tracks 


Adjustment e767 
Projector Lamp Focusing 

Adjustment. 483 

i 95367 

Projector Lamp Reflector 

Focusing Adjustment 95367 
Projector Lamp Socket 

Adjustment: 4838 
Refinement of Dashpot Vent 

Screw Adjustment 95367 


5/16"-1/4," wrench 
Seren driver 


3/8"-7/16" wrench 
Serew driver 


3/16"-1/4" wrench 


3/8"=7/16" wrench 
Screw driver 


1/4" socket wrench 
5/16" socket wrench 
3/16"-1/4" wrench 


5/16" socket wrench 
4 1b. scale 


3/8"-7/16 wrench 
3/8"-7/16" wrench 


1/2"=3/4" wrench 


3/8"=7/16" wrench 
5/16"=-1/4" wrench 
Screw driver 


5/16"-1/4" wrench 
Screw driver 


3/8°-7/26" wrench 


5/16"-1/i" wrench 
Screw driver 


103 


104 


103 


103 


103 


106 


104, 


106 


106 
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Tools Required 
Refinement of Projector Lamp 
Focusing Adjustment 4838 3/8"~7/16" wrench 
95367 5/16"-1/4" wrench 


Slide Carrier Collars 
Adjustment, 


Small Mirror Adjustment 
Web Rewind Spindle Friction 


Screw driver 


Screw driver 


Clutch Adjustment, 87697 1/2"-3/4" wrench 
76280 Capstan wrench 
138-58 32 02. scale 
Web Shift Detent Adjustment 95367 5/16"-1/4" wrench (2) 
Serew driver 
Spring Tensions of Projector Frame 
Counter-Ballast Dashpot 
Lever Spring Tension 75765 Spring hook - pull 
138-58 32 oz. scale 
Upper Web Roller Bracket 
Spring Tension 136-58 32 os. scale 
Web shift Detent Spring 
Tension 4841 12 1b, scale 
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Adjustments of Projector Cabinet 
Tools Required 


Control Relay Adjustments 138-55 
138-58 
9381. 
96385 


Projector Frame Tracks 
Adjustment 87697 


8 oz. scale 
32 oz. scale 
+030" gauge 
+040" gauge 
Pliers 


1/2%=3/4" wrench 


133 


109 


109 


Ae 


FIGURE 1 


AM SLEEVE — _aUTCH DRIMINE 
= MEMBER 

07TH THROW-OUT LEvée@ —~__— 

TRIP OF PAWL ECCENTRIC = LUTON DRIVEN 

TRIP OF Pa Cait 

SARCE REPERT RO0- 


INTERMEDIATE 
Bie 


swan | ExtENS:ON 


‘SELECTOR Ara 


ARMATURE LEVER SPRING 


‘SELECTOR CaM SELECTOR LEVER SPRING 
gCTOR LEVER 
FIGURE 6 
arn. — " - wre 


Locking weDoe: 
SELECTOR AR——— 


"ever 


— ‘swono 
Locxina cam 


LOCKING LEVER SPRING — LOCKING EXTENSION 


Locxina LEVER 


FIGURE 7 


FIGURE 8 


PSN 
ERT BAR = 5 = PONTE BALL 
CARRIAGE RETURN LATCH BAe == BALL MOUNTING SHAET 
SPACING SHAFT Lower Benes —\. OPERATING AEM ROLLER 


——AINCTION LEE? fit ROLE 


ROBIN OSCULATOR LEVER 


OSCILLATOR LEVER SPRING 
LOWER EXTENSION 


SHOUD Sie LEFT PLUNGER ARM 
ee PLUWEER ROLLER 
FIGURE 14 
PONTE BAM BLADES PUAN LEVER BA 


PRNTNE BA — — 
BLOCKING EXTENSION — 
BA/L MOUNTING SHAFT 
ANTON BB, SRE 


FIGURE 15 


141 


‘rae min cannzioe 


POLL BAR BATE 
‘stvouE-poveLe Lime yeep Leven — \ 


Vmmmmmniiied 


POLL Bans 


vou, CAnRAGE REPRE LOK aan 


asiper trrex —— 
OOE HAR BRL ORME 


vases -- 


smuzoron ux ———— 


ia + memou 


FIGURE 27— PAGE PRINTER— SENDING STATION 


142 


TRATOUITTTIG SHAPE 


Look Levens 


ov ourrve 
pice REPEAT R09 


ay Leen apace wey uven exrevaroH 


FIGURE 28-TRANSMITTING KEYBOARD 


143 


rovorrox bart [——— spactsa stop SLEETE 


PRIETIYG BAIL OAM \ RIOTIOB cLUTeH 


EYBOARD DRIVEN OFAR, 


‘stunoron ou suzrve 


ure sure 


sro ana. 
MATH SHAPD GEAR 


aw owe 


om rive 
are caw wna 


spio reokenart mater. 


warn our? spictso pretox ATH SHAPE BEARIEG 


FIGURE 29-MAIN SHAFT PAGE TYPING UNIT 


144 
CARRIAGE RETURN SPRING RL 


‘psenn9 Rack ———————— 
4 ur? veRTIOAL L¥E 


bie veep ventToaL Lime 
vunone ett kaso — shea aia daca 
100 man 


Daseror LEVER 


sesotsa piston — pasiwor 
LETTER POOH BAR 
‘ae vino BAIL 


ATL wourrnre Sur? 


spict¥0 8Top LEVER 
‘ENE FEED PDH BAR 


arn suas? tan — 


‘ict stor surere ‘epactxo rsoapnuaeT naTomRE 


WERTICAL sPACTHO SHAT? 
wre uex 


caRazace RETURN OpeRAttEa LeveR————/ \ sono sar oar 


FIGURE 30-PAGE TYPING UNIT- SENDING STATION 
(REAR VIEW) 


145 

mare . [LENE YEED DEPENT RATOHEY 

parmn riaena / PAPER FIBGER SHAFT STOP ATUL 
——raren vixen sear srRio 


SS eee 
ere 


Ne PRED DERE ROLLER 


aorion asanwsty set scare 


CARRTAge RETURN SPRING oO — 
F——— anor iLL mia sro 7007 
oun srr 


pasmor LEVER sperxo —— 


— wurve van 


PRITINO BAIL OPERATING An — 
- spactea srcp Leven snort 


PRIBTIO BATL PRIN 


\ 


seictso racarracre _ = 
Pan OPERATIEO AR 


a 


vanes RISTO BAIL 


FIGURE 3I-PAGE TYPING UNIT-SENDING STATION 
(TYPE BAR CARRIAGE REMOVED) 


146 


cannzage supront noLLER 


RiDo0R O€CTLLATOR LEVER 


BOON SKIP LEVER 


‘POLL BAR BAZL OUIDE ROLLER 


‘TPE BAR stoxast ae 
\ oe 
‘AIBton OSCILLATOR LEVER ExTE910R — — x ——— 
x 


————r x — russaro rouuen 


OnIrr Leven RouLER 


AAIOBOK ONIFT LEVER BRAGKE? 


FIGURE 32-TYPE BAR CARRIAGE-SENDING STATION 


147 


REOEIVING TPE patuTER ———__ 


INOED BRACKET 


‘Progeovor rage 


FIGURE 33—PROJECTOR CABINET (OPEN) 


wre surrt 
DEPENT ERACKET 


ep surrr sar. 


R 
fixe Pras 
STOP SOREY 


PLATES ROLL 


yout pLarey 
WOKE? SUPPORT 
iz) 


OUIDE ROLLERS 


‘RED MECHANISM MOUNTING BRACKET 
mero Rou 


‘Teprvo unit surponr PLaes 


R 
Wes eprvote supront snaccere ‘PRESSURE ROLL 


FIGURE 34—PROJECTOR FRAME (FRONT VIEW) 


Ae eet ee, 


FIGURE 35- PROJECTOR FRAME (REAR VIEW) 


149 


150 


Pou, ass — seuzoron souantex 


cone sans 


ror as = nave 


FIGURE 36-RECEIVING TAPE PRINTER 


/— PER ROLLER 


AL BBR BAU PLUNGER 


(euvsée ¢ eaLLEe 
ECCENTELC MOUNTS $700 — “Hake be Aabhce 
\——FLANED ROLLER 


FIGURE 41 


Pik bap ———~ 
| 
{I 70 If OPS 10 Pt 
| _ BRE et Lee 
TPE ene — 
ALL Be SPENE 
TOPE BNE SESMENT 
= MOUNTING SCREWS 
FIGURE 42 
rm 
All BAe Bh ANGE cal 
FEED LéVée ——— — yi 


a a ———— NN | 


Zh ges ars fore 
TOPOS TIAMLENETH, 


PONE POST — 


FIGURE 43 


EQUAL TRAVEL 


LEFT BEARING PLATE- f | 


OETENT POLLER HUB 
CLAMPING NUTS < 


abe BAS 


CODE Bag 
Sawing auare. 
STRIPPER PLATE | 
a0 020 
FIGURE 44 


f AIGHT BEARING 
PLATE —+| 


Cl Anan 
MTS: 


DETENT ROLLER — Ms 
19702302870 | ———] RBBON PEED NT 
‘START ROLLER MOVING { RIN PONE 
FIGURE 45 
TP eae Back s7oP 


WEB A 018 ~ 


SET SCRE 


FIGURE 46 


> MOUNTING SCREWS 


EL othe 
‘RIBBON FEED SHAFT 


FIGURE 49 | 


MARGIN BELL PAL — 
MORN BELL PAL SPEWG: 


RIBBON OSCILLATOR LEVER 


FIGURE 52 


LEFT MOUNTING SCREW 


FIGURE 53 


SOME PLAY NOT MORE THAN. 008 


PULL BAR SPRING BRACKET: 


(MOUNTING SCREW — Bats 


FIGURE 54 


DETEMT SPONGE 
MAR 
RLLUSTNE SCREW AEM 
RUHT MEE 
SRW 
LGM. MEOW, 
MW SEW He 


ns) 
22 4LEE 70 OS- 

SS 5Bge fv | 
ELEN SNE .) 


FIGURE 55 


HSe4 yw 


FIGURE 58 


Mounrna seme > 


X 
ve ree miner uve — by 
\ 


FONCTION LEVER a 
Moc PLATE 


gue wer moron 


2703185 pau — en a 
70 POSTON LENSTH _ 


4070.50 025.70 PULL 
70 POSITION LENGTH 


FIGURE 61 


155 


SS SEPARATOR PLATE 
- # 


ere a 
ene 
2Fe = == 
“Lear spews: 
FIGURE 64 


‘CENTRALIZING ECCENTRIC SeREW 


SELECTOR APM STOP 
MOUNTING SCREWS. 
soe cueaRance |, 
SELECTOR af oracxet ——= Rare TRAN 0 
sto? post 
5 swore 
SELECTOR MacneT sRAcKeT 


—— 
SELECTOR ARM 


SELECTOR LEVER SPRING 
ocx mur LockiNe LEVER 
/ Locking LEVER SPRING 
apwarume ever __ / 
POT semew 


1 SELECTOR LEVER 
6 To 0 0x5, 
ARMATURE. LEVER SPRING 


ARWATURE LEVER 


FIGURE 65 


ARMATURE 


SELECTOR MAGNET. 


wouNTINe scRew— 


“SELECTOR MAGNET BRACKET i 
‘ovustine Sonew 


SELECTOR wagner saacKeT————— \ | 


‘mounting scRews ——— 


‘SELECTOR ARM STOP DETENT = 


SELECTOR ARM OPERATING SCREW 
ivor screw ——— 


Look nut os gs 
farcry pencerriace) 
SELECTOR ARM 


Lockins weoot — 
Lockie Lever —— J 
QUAL CLEARANCE 

Locxiva LeveR euioe 


FIGURE 67 


SELECTOR MAGNET BRACKET 
ADIUSTING ARM == 


SELECTOR MAGNET BRACKET. 


FIGURE 69 


TOP OETENT ECCENTRIC POST. 1 = 


008" To 01" CLEARANCE 

—pivor SeREW (UPPER) 

—anwaT URE LEVER, 
SELECTOR ARM 


SELECTOR ARM BRACKET 


SELECTOR MAGNET BRACKET 


FIGURE 68 


MouNTING SCREWS. 
ARMATURE LEVER 
ect To 068" 


156 


SELECTOR ARM OPERATING SCREW 


Lock mur 


003" r0 008" 


Oe —sevecton anu 
ssarune LEVER 


ARMATURE LEVER cam 


FIGURE 70 


SELECTOR ARM SPRING 
STOP DeTENT 
‘SELECTOR ARM 


‘nvuaTURE CeveR——_ ——Locnins weooe 


ae 1% os, 


ci \—— rnin Laren pLunaen 


gi pe es 


—1 10 Ve ors. 10 stant 
Caren moving 


Loe yr 


Eccentme senew. 


——rnir Laron 


FIGURE 72 


Yq 101M4 028.70 START 
‘LEVER MOVING 


Nor wome” Tran .oo2” 


\ TRIP LATCH 
Stor Lever 


FIGURE 74 


kine reso sant — 


Pure /NGi Sb7, sexe — 
Spot me ST Drate 


Mea 


pene rmuce ser soo any Ng 
awn. __ rye gaewrnce 
OF 0G Eee 
. 
es food 
: \ RA Mee LE 
PER TE SPE OTE re 
® 


— ss 
Sone eee 


rigune 04 


ECCENTRIC BUSHING 


roe 00 
sit RARE gmap 
oe 
eepgen/ 
= rate 
© 


‘rauRe 69 


am} 


Froure 96 


INTERMEDIATE PAWL. 


TREO PAN, —— ZEIT 


FIGURE 97 


S270 4 be OZR TOPUL 
ff 72 POSTION LENGE 


FIGURE 98 


FIGURE 100 


i ese 220° 
i 


y ee 
aA - serena 
FIGURE 10! 
4 
REPEAT SPACE ROD BRACKET 1702 O2S.70 START ROO MOVING 
SOME CLEARANICE, NOT MORE THAN 008° —— CARALLEL 


TRANSMITTER REAR BRACKET — = ——_—evear sruce peo 


‘SELECTOR ARM STOP DETENT. 
‘STOP OETENT ECCENTRIC POST. 
SELECTOR ARM OPERATING SCREW 


Ivor scReW—————_ 


008" 70 O16 CLEARANCE 
PIVOT SCREW(UPPER) 
ARMATURE LEVER 
‘SELECTOR Ane 


SELECTOR ARM BRACKET 


Lockine weoce. 
LOCKING LEVER 
EQUAL CLEARANCE 
[LOCKING LEVER ule —— 


SELECTOR MAGNET BRACKET 


FIGURE 109 FIGURE 110 


Lockine wane: 006" To 010" 


owning. scRew— __—ocame Lever 


_— sececToR Levens: 


20 10 24 078. 
20 10 24 078. 
tena 


FIGURE 111 


SELECTOR 


AOJUSTING ARK 


“LOCKING LEVER caMt 


Locke LEVER 


SELECTOR MAGNET BRACKET. 


SELECTOR ARM OPERATING SCREW 


ara uRE = r 


LoeK mut 


008" ro 008" 


SELECTOR an 


ARMATURE LEVER —ARWATURE LEVER CAM 


FIGURE 113 


ARMATURE LEVER 


Loc mur. 


eccentme screw ——_ 


sto Lever — 


KecentRIC scREW 


163 


SELECTOR ARM SPRING 
‘STOP DETENT 
SELECTOR ARM 
LOCKING WEDGE 


Vg 10.1% 028, 


TRIP LATCH PLUNGER. 


tr uaten 


—1 10 Ve ozs. vo stant 
Caren wovINe 


FIGURE 115 


<% 101% O28 TO START 
even ‘wovme 


sT0P Lever 


FIGURE 116 


—Loex nur 


Seen Ocal 


FIGURE 117 


164 


ere 
Cresent mesate 4 706 308 
cee ruven Aeiaae Sf fs 


Pane prea 
Rear inate 


Pecete S08 


PERM SESKENT. 
oun 123 


SPMCER LOCING PAWL 


FIGURE 126 


Ub 70 2$ 025 


ANH Oi FE 


AOLUSTING SCREW 


CBERIRGE PSTN NUTS. 
020 70.025 —— 


ie LOCKING PANE 
L CHELAGE LIKING PAD SPENE 


EQUAL DISTANCE ON ETHER _ 
SOE GF CENTER LINE 


SHIT ROKER LEVER: 


FIGURE 129 


SHIFT ROCKER LEVER POT 


SHIT ROKER Ae 


FIGURE 131 


si} as 


START PULL EBE MOUS 
MUN BAL: 
PONE 
ONE BRACKET 
FIGURE 138 


1 ane he 


FIGURE 139 


MAI BAM, ROLLER HELD ANY 


FIGURE 140 


18 T8408 TO SRT CAM MOVING 


167 
FELT FRICTION WAShER 


FELT O1LER 


FELT FRICTION WASHER 


FIGURE 142 


mean 


PLATIN FRAME 


stor . 


LUN ARM SPRING 


Laren 


—— Pres sume ROLL 


——rexo nou 


RELEASE ARM SPRING 


FIGURE 144 


4g 10 s6 028.10 61 
Stree Sind TAT 


ert on 
/ ceri 


3% to2kp ozs. To start 
FEED PAWL MOVING 


FED PAWL: eTENT LEVER 
FEED PAWL STOP 4 ree none natn 


FEED PAWL ECCENTRIC - FEED ROLL SHAFT 


——_—Fee0 paw senine 


FuNcTION Bal — 


FUNCTION BAIL BLADE: 
LIne FEED PUSH BAR 


‘16 10.030 


FIGURE 146 


168 


TPE PALLET 


/ PLATEN ECCENTRIC 


PuareN 


PLATEN CARRIAGE 


rawr, Bait, SPRING 
Salven "Bak | 


Deaw oar 
Y 
PLATEN CARRIAGE EXTENSION == 
= 
BALANCER BAR RACKET: 
SHIFT PUSH BAR — = 
PRESSURE ROLL RELEASE ARM —— 
Y FEED ROLL BRACKET: — 


FIGURE 150 


On eS 


170 


BP 91/o7 


avo onwze £5129 


SSS is 
= 

moe ay 
Ae ——— ee 
sped J eamson i609 S358 
eeocet —— ae 


sense tessa 


{arom 20? gone 


Ite B00 THOMAS BPH 
fe2vsmn 30307 éngz 
mn A 

sarcys 200.) 


18d ais 9008 


—mir2 78 wes osop4 


eerie sa8 


JEEP samons 0008) 


BPo1/e7 171 


bavenaedesiaeiae ~7es63 masnee-resr 


696) masnee -regr 


6663 cam suEEvE Disc 
21265 cam c8VE (assem) 


it 0 mre 


—6869 caw sieeve Oise 
72813 Bowne o18e 
rs seems 


7eedd Bit Beene ress NUT 


2asor cLuTeH- DRIVEN TES CLUTCH DRWINE 
6999 cxuTeH Spee — 

90a! on wick 

74788 masta Pe? 

74299 CLUTEN aossine — 


> an eo 
= fore. sceew 
eee wasnee 


7480) FaCTION Disc ety 4800 waswen-reer 


won ane = 


<— fesse sceew 
vr tock wAsnee 


089 scene 
. 74099 BALL RETAINER PING 


74786 WasHee FELT — 


Mise Smee 6t42 


fn 


Pest ot wre 


74788 WasHeR-FeLT 


766 DOING 0186 — 


74896 DOWIE s&40 (27). 


74900, wasiee — = 


74901 mur. 


ay scoew, 
Bo eee wasn] 


74000 WasHeR-LeATHee 


yéne Gene m8 


\ tee 


2M oe Pee ——__—____________/ {e629 208" waswee 


Bp91/s7 172 


208 scx0w 
(2069 106n WASHER 

74946 INSULATOR Ss arr47 msuaron acoce 

700 scREN {esi seven 

ee, ———— Bia) Loon master 

oor meaner __ [seas cocewrac $700 


60 screw 
219 Zoex wasvew 
__|6748 scaew 
SG8E nase 
(2669 LOCK WAS 
909 sro, scnew 
Ei LOCK masHer 
5598 AUT 
74254 REAR CROSS BAR 


ssote suas —— 


74163 ‘SHeT PUSH Be 


SH (Ben nasi 
— ¥ Zo 
7107 BEARING lJ 4089 PONTING BAL ARM 


BP91/o7 173 


(73276 swouate sceew 
1219) 20cn masnie 
(3598 wor 


74278 escavemenr Leven 


+ 
6 sygqt {74753 swouvee sro 
269 30K maser oF ibis tote heave 
(ee Sesto aon / ioees mes 
Lice seacms cooss aso(assen) ——/ a CE snc 
— {Bae wor 


C1199 aaaw arene 


74508 SORING De 
74269 WASHER 
74278 SONG 

1248 SCREW 

74271 CLAMPING WA: 
74276 BALL BEARING 


74164 SPACING SHAFT. E 
1026 SCRE. : 

55% [SEE hasex} ——— 
5446 3cREW i. 


‘a ton wasn 


i. *% [340 NUT 
ers reas care ~~ Bi lor msn 
74190 SPACING CLUTCW = ea SOOE Olt RETAINED” BAEELITE 
Me ion sen oead se at 


74548 P06 ——_ 
74230 DRWME CLUTON 
74241 DRWEN CLUTCH 
74798 ScREN 

2 LOR MASHER 


Si Loc wane 7407 CLUTCH Foam 
S896 nor 

a 9896 OLE 
7407S LATEX ae x80, 
76106 S20Ns REF Er 
240 S06 2037 Spine 


—74068 LATCH Bae 


7 
‘i Soom 7 7aar2 Busts 
SHOU eon / —_ 7O8BG WASHER 

oo roe i (2449 LOCK WASHER 

tin toce nasie — coe 


ae 
aaa pees 
eae ae eee 
Se 


12/91 Locn NasHe? 


“i Colas 
‘3598-MUr 


174 


BP91/97 


made 29601: 


M2028 091 — 


muees 960 


Bund owas 610 \ 


eee *S 


"Adee espe} — 


7009 087 


swees 20°28 


ln i 


sas om 


L305. S00KL 
ones 296 ee 


leawsw 207 1612 


asoe nus) sued i FP 


3008 0 
OWT Lond 6H J 


peony 2 


 naaoe bse 


8P91/97 175 


40478 speme POST 


74509 PAPER Fee suary 


55063 SPRING 
74463 PAPER FINGC2-exenT — 
14879 Posr 
Mge2 screw 


Be Rasen 
Saoe nore 


ws mr soon | 
ee | 
Hee 

SEE maser 


14564 OETENT Levea ~ 


ECCENTRIC grout eR ScReH) 
ier 


ceo: 
Bei lben 
5998 NUT" 
7470 seam6 
74452 weeAse Smarr 
24448 Busine 

oor nr | 

sea scoew | 
29" oem masne| 


reg scaew 


3628 ex veven = 
aetna 


Saika tae? 


703 covsan’ 
Weise Scat 


74055 pacer cusre— 


744s) oceee-svesce (aete) 
74490 804.60 -8u88e? (/8047) 


1 srusee screw 
sp aoe a 
alll 


74487 ouoe Levee 
74499 soucee- swonr —— 
74497 006 aan — 


74693 b0sr 


3533 Scoene 
Jesbe ReTaNNe Som, 


0236 seRm6 Past 


Sy pl a 
eae come 
|e 
eee erie 
SS et 
palpate 
MI ara gsorsree 
et rad ofn 
Setar mec 
ple os 
jane mes 


seca pane 


WaT EE maven 


4908 90ST 
45108 P06 
Measveeccase Levee Swart 
9227 SHOULDER SCRE 


| 269 screw 
Skene 
—176 sc9en 
— 74494 sections 
74676 STRAIGHTENER ROD 
M939 PLAreN cw038 ao 
74898 Weccase Coan 
74708 S006 
—74463 aowsrme Leven 
74089 SCREW 


e247 wer s700 post 
26s ioe wasuen 
Sea er 


eS een 
See or 
7448) DETENT RoKLe@ 


{ patie sruo 


45006 (oe wasnee 
seseinet 


Bega 


roses seme 
rr aro 

(See 

oy swouioes screw 
eaeee 
7403s PATO BONED LEFT 
yas scpen 
HEE reonen 
2208) se 


BP91/e7 176 


14695 recrion sleeve 


40255 Sczen 
76084 FeLr mesien anes nearer sare 
74694 FIC Tan ARM 268 Skew 

76006 FLT masse 

76085 FRACTION ise \ rasa? erent aurcseriss) 
76086 FRICTION SPRING \ 78/7 seaew 

16087 IT —— \ 

3339 pur = 

3323 Lien masta | ease acer 2u0ce 
1836 ScReW —-— eae 

74446 Line FEED RATCHET (38-7) ! as sccew 


- 80977 some cus 


- a0976 coun 


74877 so0NE 


20008 sexs oF mata vrisow 


BP91/97 177 


90789 me 
goss scoew 


oosie scat, 

BS EE 
Sse Seen fadrran) 
SS we Taatramy 


Foie ananee 


oye sececroe 
iti fara soar) 


\— far mers 


sess sceew (roe 
Eee ser ree” 


W187 sececron LaveR-R/AMT 
tise sectcron Levae-tnrT 


6966 ECCENTRR S700 


178 


8p91/97 


pis. cape — 
aura walavor bend 


ip sre | 
oe 
me tee 
oi LES 


Na¥D5 094 


BM sea ond ORE BG cur] 


oresier ae = ge, 


BP91/97 180 


24345 REVERSE ARM=LEFT- 
74394 52001 sMar7 
70796 spook coe — 
70793 wasHEe 
3288 wasn 


bre angen -cugece 
ATR R88ON S00. 

24544 ROARSE ARM RIGHT 
74394 S000. SHAFT 


74129 VERTICAL FEED SHAFT 
8539 SCREW 


74536 scReW———— 
74992 300k BRACKET — 
74526 CouLaR—— 

74329 REVERSE Sar? — 
74536 S¢AeW—— 


74993 PULL BAP STROPER. 


cane 4495 (Set CART BELOW) 
Ke 


74286 Bait G10 —— 


8539 scxem 
Siar iden mesven} — 


6745 scnen 
2669 ocx masve : 
Saase washer 


Ser menen|—__ 
Sa128 masiee 

Fae Best Caan 
74022 aeut coann te 
74028 aeLL ances 
‘4004 BELL caw te — 
740s acts crann *s — 
yaa93 eran? 


anes sre cae 
ere) 
70384 37004 ct4e 
74506 COLA? 
7886 scven 
o746 scRtw 
74987 Span 
1179 VERTICAL PRED SHAFT 
(ep scgem 


St doce waswen 
Foe waste 


“67s masHer 
 S 7452) BEVEL GEAR 
7586 sc9en 
2392 soot soscner 
~ 4826 coLLae 
74329 reverse Swarr 
M596 SCREW 


_-14187 PuLt Ban GI0E 


2191 Loew waswen 
14246 Bal. GUI0E 
{4339 scoen 
Pt Loew masier 
e748 scheme 
See loce masuce 
BF nasi 
mas scaew 
~ 266s ic naswew 
Saase washee 
6746 Seven 
Eee asuce 
7602 wasn 
700! masnee 
5336 ‘sant 
N60 SCREW, 


$4199 ECCENTIN 
2197 (oem waste 


Wey SCREW 
oy Loew wassen| 
Fares waswee 


74994 MOUNTING PLATE 


BB41 181 
er 
ese pevtoiea Ttck Em 
eee aa 
senvye sie an, 

id CSP Bs newt 
rose 
amen 

sees sete SF EE moun 
Se tne fits sea 
si 
DQ) |as tr meaner 
snd Ath oo 
ee) cosa 
Tenet MOK SS . 
7094 CONNECTION same ee nee 
Ness aceite! ° (2449 LOCH WASHER 
esse, 
Boe 
‘asco is 
ieee " 
ae ete ° ° oor Loew maser 
podria 73670 TERWONA, BLOCK | 
eg etl 75709 TERNAL BLOCR| 
Uno coer ieee tll g* f jon sen | 
seer o: oe , 
ert cme lau 
096 sr 
Se $e anee 
N: ° B0460 CABLE CLAMP 
Site i ty 
0 scat 


2469 Loon mesic 


w774e somes coace (wy esse) lant i (aes camue cosmo 


(22247 ve capee(w ase) ee Loew masven 


BB4i ae 


‘a800 Puuneee S700. 


2818 scoew 


M169 MAGNET 


3899 couse 
2449 LOCK WASHED 
3895 WUT 

9695 PLUNGER 
73893 CONTACT Some) 
TASBB CONTACT SERINE 
73592 SPRING DATE 


299 msusroe. 


sees msuaToo 


— 74480 mowrns s7H| 
seen lage scaem 
ef ee masuca}—— wiser masven 
ao (aan scaew 
Bor Loe wesuer pn cen nasee 
Sooo wave ead wasute 
7398 S00m6 MATE 
1499 Soawis STHreuen 
pags 14606 CONTACT SPONE 
17399 spews srrreven aad con 
1448S CONTACT S006 See eet mee 
SARE I coe ep ae 
Teac DakTS MaOKE 
rani Be — 2404 sc0en 
ai Seem = = Meo Tote asnce 
ti {ae cmeeron sommes} 
| Voss Stare © 9767 cave cLame) 
— row steve 
Wine Cowac? mPa WEinants poe OF S 
(EsCisBEs DATS nie 
oo ato sc 
2800 sree. 


7801 CONDENSER IME 


BKIGFK 163 


7asi2 ev00%no base 746 cee 
97748 Teal BLOCK (4530) Bac oen mastee 
4869 reenmat BLOCK Sefer) 
HB (ee masueo 
a0 ner 
\ (gs39 sonew 
riispow 
= Hast Sot 
z 74605 BaacxET 
— 359 seam 
vrs msucaroe a 
z ese, Shar? 
15ehe Bint 
z 723 Lacie Leven 
(ae scaew 
eee Net 
257 loon mast 
rep sroe nia 
Be eee roca 
1455 erative fone ent hee Stes 6) 
bers 720. 
Bes eres ee mon} 5 Tg or Pan 
eae seaem | = 
9 cae hasweol— WMcoe Reven? SC R00 
74609 spacer ane sur Zh 348 26r aswee 
SF [3599 hor 
2578 Soucen ner Leven BEe8 Mir 
ince sno : Levee 0888 
We See er 
1480) space fa 
by4s. Semen 


74762 WEY LEVER=LOWER 
21 coew nasuen] 


(areao scaew 
Soe Rasnce 
MEVTOPS + S06 mast 146 (25 Leen asmen 


ees nunace aurreo 
rests sr ievecro® gars 
bt cated ~ 9) (SEE BOTTOM OF Face 
Jar 003100 —— q pes 


jacor innee sa. Ba shila 74590 PLATE 
oe 

mae 

8539 SCREW Popo 


Sion (een neasven) 


27 aucne mew 
1396 aeacner-Lerr 
2203 BACNET w¥ ROLES 9803 bond TT ALES) 
Bese ae 0 son 

S46 scpey |) wearer itn bee Rete 


219) 100m wasn 
0892 SPACER RENNER SM 


HUA UUGUUUHTLOUATHTUULT 


AOU LL 
: i se scion ue eecan $f, 


74386 seven, 74562 StLECTOR 8x0" 

Dat Cocir nese Bis ee pas 
74584 SELECTOR Barf 
Fests SELECTOR Ba FRCNT 


BKIGFK 184 


1381 conracr Moorrnsassovey 
Paseo} ——— 680 scam 

25) Coen masse Fi nasoce 

2526 spacne caLLe) eof _| woe 
ie Soe — S182 CONTACT Lev 

73607 wasnee 3598 mir 


—— 
7318 conracr Levee 


aya scnew 
£8" (ott wasn} $$ 
6746 3cRew 


(2 Leen masver| —— {684 sepen, 


9" iden hasven 
7387 apace —— 


——S 

ae ees = rez some 

‘trad acon te Steet seen 
5 ei eaanes — =e 

a as salsa] 


“26620 Leanswerice ass¢iea6y 
(HO TAB CONTACT MON TMG 4536867) 


ay sce 
8,220 see} 
pjtee mare— ——_—______— ——— — 2529 acs 
eros msuceron sr — ——_ =r Cour a0 
(oe nero m0 tre cnc 
mmm 
sae cor 
few acee 
sons ae 


7372 schon aascrer 
7400" MEVBOARD SHAFT 


(8097 cain SLEEVE (ASSEN) leree scecw 
2 oon masner 
F459 sume 


047) ciuTeH seem 
7391 perven couren 
738 DeIvIMG cuUTeW: 


6746 SCREW 
BLOCK WASHER 


MUI5 & 80437 


(© cam sieve szamoxa) (massr) umn woLoM snONCWHONAS Si-Om 


(© conven sia saammxa) 2¥ 37949 08 "AON *EH OF/i BOLOM SMONDMONAS £1525 


\ }—emznae 


SS | res apne oe 
— (water 100002 mim) wood 1 | 
ee a 


C141, 102347, & 102348 186 


Gasisecomy noLoeR-é ee 
i294 scaew 
eeo ian mesueo 


67986 BaacKET 
\esae woosen ruee. 


TMGAI MESSAGE LINE Gute 


29) ScREW 


u 87937 BRACKET (TH 


2008 MESSAGE UME GuMDE(A500 


pve amen sry ene 
eo 
ee | / ton ce, 


|seare Coven erewr wnce 
S50 ter waren 


lore rae ScRem 


lagers cxase(nfhed xt} 


Sais Mats 


exres name PLATE 


(spy mazes romare) 
(ener bm gene 


ae 


“L9R382 SRONT BATE (ASSEM) = Go4y 


@ WeLUCES WEES (WELDED 70 D008), 7LEIT HNBE SPRABSO-E7 WASHED, 24D LOCK WASHER AND 36-68 MTS. 


XRT 6 93884 


187 


ye Puree (assem) 
UE cab eo aS 


92770 peices 


BKIGFK & BP9I/97 188 


sen oe 


(nie eke) 


FPSIDM103 


Mitte ES 
erst rari 09506 
PM SG 08 LHS IINOIEE 29506 


7 tee 
ISIS 22608 

“FLIMD FO 64 LO% 

29109 LNZIESNUBL EX 


aawsum z006 
———eawston a0) Tere 
WI 98 
——_lazvsim eeve 
‘MIGIS 2229 


| epysum zecve 


6) doles 238 dota a0, 
Nt Bn Selo oe 


FPBIDM1O3 190 


Se oie 

20) (een) ~\ = ——— 7687 acseme 

- beech eS 6927 PLITEN SHOETWITH GE) 
‘he ‘net peta cas 
uy 2 

peda “(6706 Sceew 

6706 SceW "a6 

2, idcemesnee 12/9) LOCtMRSNER 

700) Waser, 6960 PLATEN BML 

7008 WasHee ~ 

EAE Say OT (esse re ene obne 

598 Mr = 68// SckW 

29/ Lecrwmser, 29) cactmpsice 

6888 FEED bod, - SCM 
a Agee 

297 LoWRSEE, \ 


6983 FEED ROLL WOURWE) 


\\ os7 resp evus cence(mrn rs?) 
(696/ FeED bal Levee 
Game Pes? 


FPSIDMIO3 


191 


OPES SEW 
2689 LAWASHE, 


6165. Siew 
2669 LOCK MAE, J 
6000 SHOULDER SCRE 
706? FED Pi: 


499 SHAET (WITH MHTORET &e OETENT) —— 


FPBIDMIO3 192 


Y 5690 PLONE 


OS SCOEW PT PULLER. ODE 
2663 LOCKNASNER 


CobE _BAeS 
[eo 5 740002 loarmca wl 

cioe ane Am 

a | peas 

22130799] PULL oR FUNCTION BAeS 

de | sege0 AND SPRINGS 

eT reser 

Saas 


6026 SPINE BUCKET. 


6825 SPRINS BiREKET- 


FPSIDMIO3 193 


(cose Lemme srepe LUE MUMBERS. OF TOPEBNES & TWPE PRLLETS. SOE Pge 198 


46985 TYAEBRE BRCISTOP 
(PU SRM 


C218 TERME WorITW fassén) 


S16 SceEW 
29) Lense, 


S766 SCREW 
29) Lecewasnes} 


___ 7825 epson ~ ance 
7836 R/BBON-ARPLE 


FPBIDMi03, 194 


mercome gi 
goss eg? 2/9) LOCK Wh 
(90514 SCREW (80TTOM) S98 MT 
5475 “WUT (BOrTOM) 90512 BRACKET 
(seee0 screw 
gee sezeu 
Sf" Etec / ie 
90759 UN ___9asze caw 
a / 13599 Wr 
este semmacune— \ | ) —si7 anon 
ce ary mast 
ee see / yr ance 
OS Eve ||) tehaet tk 
Be Bite / et Bee 
/ [ ——9OF10 SPRING 
wan eo / 
/ // (905716 sececror fem 
\ Maa a a 
SY IM cure // Ig679) Lock asnce 
Be [itl Bits ici 
Sane secs onto 
(90024 RETHINER a ra 
— \ Wee ge mat 
6 ie 
Bee 
sean mcr cose — fl | bbe 
H res99 puor screw 
St hai a F 19) beck Aine 
a Bie 5 — tans Piste 
: 78/63 SELECTOR PAST 
soe wr 5 S ee sr a 
9026S SCREW- / 9 eae celal 
90063 ARMATORE BRREKET- fa: Of “Pet i eA tet LI 
eee 90507 Tor ATE 
Cid he fea ti tr eae 


soe sexculee) / re 50 SECTOR ER LEFT 
ee aes 


2669 cit wnsHee (80 ieee: ——_r6/8 spon 
4708 sees —— 
{9539 scvew 


90508 SPRING fe (219/ LOCK WmSHER 


(ozree sceew 
(002 WASHER 


92309 RESISTOR-A00 OHMS 
6/-24 INSULATOR 


(gozee NUT 
2/9) LOCK WASHER 


FPBIDMIO3 195 


pea 
aie Se; aes 
Sir od fas97 scecy 
SE cnc | i (88. ee, 


[71637 CLAMPING PLATE 


| ger7s envse seme 
(ors rhe secu — eat) 


79774 BELL MR. 


1976 STOP i 
W876 STOP Phi PATE _—7007 TRIP PLUNGER 


sor enune- bls see 
inne Far ec 
pg i ai see re ere 
ao, en 
9909 STOP Pam i \SOdO LOCK MASHER 
oes seen = net one 
te sey 
r 2922 LOCK MUSHER 


S52 P"- 
308 WT 6074 ROLLER 


6400 SCREW 6059/ HANDLE 


6969 SPONS LEVER. 


68/0 sceew 
LEON \2669 LOCK WMSHER 
6745 sceW 
58o Har 


6905 MAN Baik Lévee 


54 SHAFT. 


\___fean scvcw 
2/91 LOCK WASHER 


(6748 sceew 
2669 LOK WASHER 


FPSIDMI03 496 


21266 RETHIMINE DiSC- 
(6861 FELT WASHER: 
0863 COM SLEEVE D187 “ 


0890 ALT Sate 
SURGE. HY REEVE — 361 NT 
S063 CA SUETE BSE 6911 GTN LTR 
6861 FET WASHER —| 72577 KEV MOT 
22518 BOM Bie — — | 94 rene 
«8 SRE, = USS Mr 
2, SE —|— a0 
12662 ORWINE CLUTCH = Parapet 
74800 DOUEY CLUTEH. Se & If 
F802 Oe Wick = 
(995 CUTE SOUS 7618 Shem 
684 MAN BH CHE Ie! mor 
4990 Pe? SRW 
24 Oe mek BACNE BRAT 
708 seen) 4 : a es 
0 Sees) =e 208s oe 
746 SaeN ae 70684 W182 
29) LOCKMASHER, \ 
7083 fa WasHeR 
JOM AW. +— 
2ES%6 MAN SARE 
PAOD SHOE SEAR 197 se (wo eese His) 
7ES6S LoCKMASHER. 
MUS mer. cs 
sl aaa ae 191 COCK RAINE 
PURI BEEING BRACKET. 
Fietd bck RENE. {= 70697 Mr 


OES SCREW 
2669 LOKWASHEE, 


‘7610 MAIN SHRET BRACKET. 
OTH FOARE BEMCLETS, 681) SCREWS & ae 


197 


92575 


! 


ewan st Pas 
armen ancee® 

sor oot 
aoe bese 
a mceave ce 


(dé)ovonae 0188: @ 


aanse so8r si 
"ioe one 


(con)ovrs soe: 


Sy ae 


—(@ eamewm sins 830072) 2¥ 37949 08" AON “SH OF wOLON SMONOMONAS s15RE 


&\ 


Ses ie 
% x — 


—— suse 127400 core 


aes smanrr> 90698 


—___—rawe ona esse 


[rans emer rae 


(ovr nso9)(sr)emwern 20008 


—(wasims 4n0une nusm) rose 190° 


avon ea 
—(somives 20030 ulm) N2LIME 47042 = | 


(nveer) cise trove —| 


= 
i 
iz 
== =: 
= z 
ac x 
= z — 
= z wt ree oe ote rsa 
Fa = os a 
===" z zen — eae | 
eB ae er} 
pa = a se 
zz = ja ear te | 
aoe {a ages. fener —| 
zene 7 
Fear rer te ot ars | 
aaa ea rae te a | 
[afer a 
[eager = Se 
[ae aaa == are terre} 
SS 
= —— a 
(ae Paaae = rasta Ft pape 
[ae — aaa eS Zeal 
[ae aaa z ee | 
———_ rane | p00 rarer tt rere | 
= = Tans ren e—opge | are | 
Fave arse aaa Tarr 
[ae sree arr re 
[sapere | 


198 


199 


BP90/186 


62 389 22) 
irzesvs age. smear Gre} 
[aniete wie3 swider ee 


20137 1 7170 BORE 


200 


BP90/186 


{enon 22 th 
es 


omens 8? Sts 


TaMe0 62-221 


oonsem son 16/8 M0008 ano mo 6591 
eas - waur7 v80H 
{osm 3097 aga 
“iE BS 


(sezusen 1302) 
ome sures ms swioerey— 
MiMjiraie Teds 60ers) 


72100 08196 


er £8 


2a08eM 1207 8t/62) ise sow 
Low “Gere; — 


Maa3s Lote 15076) 


grees eerunine oe + 


696) wasne reir 


6063 cam sceeve Disc 
91065 cane scene — 


ee masta resr- 
7097 mur eave 
meses ane acres 
74808 CLUTCH - DRIVEN. 
6995 cuTeH so0NG 
reas ou wick. 


24186. usER” FELT 


74889 CkuTeM aos — 
aoe some 


7480! FRICTION prs: StErE — 
wes ae 


a 


raise sence eese. 


2786 WASHbe- FELT 


74166 Bev vise 


54) sc0ew, = 
Po) Tee naanece 

UE LE asus) 
24100 WASHER LEATHER — ad 


asia Puey 


ness on PUG 


ae wex 


ase ssome 


mos! cxuren 
7400s wassee-resr 


19 scoew 


1% sc8eW 
e908 san suarr 


—rs09 aace acsene 


7486 6eAe MiB 


_fsa98 scoew 
(eee9 Lace” maswee 


__| 3298 cecenrme 3700 
160 ScRew 
2191 100 nasver 

~ ~~ _feres seven 

s $4932 wae 
[bees ocr Nase 

{6800 svOuoeR SCREW 
218 100% masver 


98 nor 
nese ean ch0ss aae 


26683 wice (S/'ton6) 
2 wicn (3/8'tons) 


PES Ei ross srr 
6539 scan 

5 So esucn 

603 PONTE Ba 40H 


[a7s Rowen (Assen) 
169 Oct WISE 


203 


———_foraze aenceer 
75) lace masnee 


CD21 To new sae 


74400 FRING Deum assen): 


24230 BRUNE CLuToX ————— 
Daze! Donen Lure ———— 


74798 scien 
29 LOCK masnen | 


204 


i 


omade 29601- 


sees 2098 


____feansype 3007 164 


) waee EsOKe 


raMoe O67 9) uf 


(soe sim) aves Soon 660) 


4 a9 cosas 9900 


aver 2 
waive soar Te 


MBE IPL 
re 95008 


lyre senor ose 


warr0w 4s208- 


205 


BR ET 


ri 
BE? Lee tnercel 
Gras Seetw 


(7ea9/ scecw 


ESS EEE ances 
97616 PRESSURE LEASE teow 


yee see, 
Ba BE acute 


97698 BeneeeT -R16N7- 


P4EIE SPNIOLE BONE SENG \ 


(Sie Sie iee 
3606 ur 


freee sceew 
(ase Zeer wasnee 


1813 MOT 


GES FEED BORCEET- BHT 


Mee Nur 


rese9 screw \ 
Ua TEE ance — \_ SS 2a ee asvce 
foswas 16 000 \ 
ies eke \ \ 3070) aceast uct 
aT" SEE Rance y: $708) BUsHINO 16H 
\ / {goras coucae 
Z| BIE SE Sheu 
| es x 
97699 BEARING HIGHT é 
97686 004 #0tL nt — =, 
sess spew — : 
sesoe sneine PosT / | 
Be mae | — t = 
ysre senew i 
ihe te 


pean mesial we}. 


97698 Sted f0Le 


7708 mance sole souisce (essen) — 
(gavae sowoce , 


‘e/a’, seraniwe sree 
6097 caerte seen 

9768S peesseNe rete ane 
7640 000 #01. aenceer—— 4 


98:87 spene 


97700 BenetET(eF? — 


2goee sree 757 


Woe pene 


97697 DETENT POST 
2ast8 sui 


gs eeu, 
DHS BEE caswes 
aag9 scetw, 

FBP Toe ensue 


SELES reavsraetwr wee 


NES EE case 


S68 MeCsS00E Bi: HT. 
67 B-| | 


—faveese sui 


feces sesew 
Bor" tee easnce 


sees seven (irr sceew) 


sree ra song seer 


1 —$ 5 Scie 
7 — tir tf ee 


8 EE ensnce 


y gee sptiie seer 
% oe BE ihe 
| 9606 wer 
ise seeew, 
Ci esnee 


ie Baoiee’ 


206 


eyesum 


ausinoe TSE 
Uintoee viebe, 


BP9O/I86 207 


— ae 
epecerer 
ited 
Coes 
fare ete 
Cad 


sesie. scatn (700 
$475 wut O Be 

$552 Seen Ceerray) 

Bats au laarron 


ey seen \ (gooeg serewr posr 
et Pere 
voce eeranvee. Ls chenctel 


92273 puaner coee— 


eas sececre swore 


8 eee 
ar 


Sie ner 


Pe caet 
Per foititowe | 
Sood tare 


42098 scecwpron) 
se ser erase” 


inet nl geee orro%) gece 
LESL? FEM aan 9ase7 rae mare 
fing, Soe paee, 90608 Locxne cave 


Bee Cea Ease. W057 secrcroe :avee-s/anr 
Wise scree Levun-L0r7 
oto soowe 
sosoe rene 40m 


ew" 
ssn sense ae 
sense 700 


7008 Wasnee 


sree InsunreR 


eo ee 
a preety 
ose ee nae 
i a 

1, mane Faas a 
Lae a Sey 

= 7007 TR. 
7607 cotsan———— ——— mie, 
ion aaa ata 
ree as 


7603 SORING 


7 cance seston 


arvsem 279, peyee 1 
mise 0801 1 secre 


20 nee) 
zw Five Feiee| 


pani 


BP9O/i86 210 


74345 Revense 4aM LEFT 


(8539 scoem 
(207 Loew mesnen 


20h ioc waswen 
y40e2 Bet ceayn Me aston 

joo, 
74028 BELL cRamty — 7201 nasi 
74024 sete ceann% pongo 
arlene 2197 teen waite 
7998 eran — 74996 MOUNTING PLATE 
ne sca 
‘29 ioc masse) ——— 


Mise nase 


2u 


92575 880437 


(@ conven sins s30rDKa) 2¥ 


tf 


37219 09° ON SH OF/ NOOR SMONOBONAS 6156 


TTT mre site c0r8) 


Vmmmmmmaiadeadasie’ 


— eras ova sere 


mnee o2ee 


(nue) srowene «26 
(seeiz) wavs of oc734| 
"nae 
somiwes 92090 Rim) KaLIME 470479 


(reams 4n0u72 maim) w0so8 16 90- 


BP90/186 212 


‘l/] \\ 
\\\ oe 


felt 
Ph eomenre® 


PCLI,PCUI & 96864 213 


POLI @ 98048 


PF: 


i 


ie 


pesageny |" 
i 


SHER 
Ta 
i 
y 
a 
ite 
ey 
a 


wie Marie es) 
mies nicer) — - 
400 ero ser —| 5 fj 


fase 9) 
arma sure |_| O 
SG? rates 


owen 
8606 RNG 
vesr9e e.4se-2t0) 


roscoe riree-Reo(Assem) 


Pre 


27 


Beets “seer asa pare 


agg we } \ 
BS Gee wasnee) 1 \ 


80/1 LANE BATE 


i eer 
eS bee 
[ Bl onence 
eg sete, 
6 EE 3 ar 
SOF Seat \ Ped ace wosuce 
/ faero scerw, 
u me 
8911 SROINE POST Seen eas? 
= eo Ress or sei 
tir “soonve oor = SS ad cate 
j a en 
seep semuace Boi 
PASE WASNER Ore Re 
UES >. | sever cons mare 
my sce wn 
SS Eases) . sente rime se0cw 


{stsfsfetsete 
gB0000) 


asia Lame weusne- 


# 
} 
B 


t 


‘seg 


sce, 
Lee onsuee, 
isa nak Cane 


—ietad nonce 


saith scetw 


03 tame socstr 


96118 PeesteriOW LAMP 
ao ts 


P (geste cane aenccer 
(eee. secu 
oo Leek wasnce 


“eases ciame pinre 


ees cle aM 


PF2 


216 


year excuse wevee 


988// benceg? 
97672 gence 


se srouoee scot fe 

Siege waste lio 9 

War lace ensue KO / i 

ise tor \ { ' 
Hl 
\ 


$e Me 
Wed Loew waswce| 


74876 anit seems 
MRT Came waséte 
nae seem 

pares wsnce 


Pee 
BE i? 


24089 HYSTOH Nene: 


peel 21STOW 00 


neote pewuner evinces —— 


yar settw 


6 sceew 
FS Ensue 


96398 Pate Guot 


94395 Beacter 
p99 etenisee weve 


anny rece 


(yee secu, 
—_f FEE ance 
\reoe wasece 


serge runece ever] 


s6eg? er, 
Bae" Cece wesvee| 
Were “Site 


s0oe srear ime 


page senew 


it Raice 
23r ee 
te Mer 


90g cee, 
15 ee 


Seeze ‘ensure sumce 
Mane lame 
ian senewe 
Sees 
oe Bese 
Satvee- caer 
WE iance 
Bice 
(gare seew, 
55é5 EC ansuce 
Gate aasice 


 — 


amie a 


Mes ae at 
GE. A 
aan * GES 
noha ee ma 
oO} oO eo] o [, es | 2 
eS eee 


i} ia 

& Be NS 36 a 
a aoe oe SE hea aren mia Ais omerrs | 
' 
es } | 
“07 Tomer 95368 SCREW oRIER | 


iserne socket wwenen J sui? conraer ree eaves conracr suawrsnece 
78503 SAME WOOK pu 75768 seme Wook PuLt 


TELETYPE CORPORATION 
CHICAGO, ILLINOIS 


B-59- 2D 


CONTRACTORS PLAN NUMBER 

DRAWN BY_2M.B. _ DATEI2-12-42_ _ 
TRACED BY_PMS.__ cHEcKED By LW.C. enc'r’d. BybY: %_ 
approven,-<Us79. 


REFERENCE 
SUPERVISOR OF S.B,U.SN— 


EXAMINED AND FOUND CORRECT — Saison OF GIPELIL DAIS 
DATE USN. 


ELECTRICAL CHARACTER 
TRANSMISSION SYSTEM 


SPARE PARTS SUPPLIES AND TOOLS 


CONTRACT NI40s- 22694 


BUREAU OF SHIPS PLAN NUMBER 


LIST OF SPARE PARTS AND SUPPLIES 


REPRODUCED FROM MANUFACTURERS DRAWING NO.B59- 2D BUSHIPS NO. 
NUMBERS OF VESSELS: CV3I TO CV40 INCLUSIVE 


APPLICATION: ELECTRICAL CHARACTER TRANSMISSION SYSTEM 
APPLIANCE: COMPLETE SYSTEM 


NAVY CONTRACT NO:NI40s ~- 2269A 


204 


MANUFACTURER: TELETYPE CORPORATION 
al s IDENTIFICATION 
eu] E MANUFACTURER'S 
iw? NAME DATA BUREAU 
ES CATALOG DRAWING 
NUMBER 

SET OF PRINTER GEARS 80437 
4 ' RECEIVING PAGE TYPING UNIT BP90/i86 
6] PROJECTOR FRAME PF2 

aI 
MANUFACTURERS WHEN REORDERING REFER TO ORDER 
CASE No. | |SATALOG NUMBER SA 37099 
98516 


INUMBER OF SHEETS | SHEET NO. | 


LIST OF SPARE PARTS AND SUPPLIES 225 
REPRODUCED FROM MANUFACTURERS DRAWING NO.B59- 2D BUSHIPS NO. 
NUMBERS OF VESSELS: CV 3! TO CV40 INCLUSIVE 


APPLICATION: ELECTRICAL CHARACTER TRANSMISSION SYSTEM 
APPLIANCE: COMPLETE SYSTEM 
NAVY CONTRACT NO: NI40s- 22698 
MANUFACTURER; TELETYPE CORPORATION 
‘| IDENTIFICATION 


}______ 


MANUFACTURER'S. 
DATA 


ITEM 
NUMBER 
QUANTITY 


NAME BUREAU 
CATALOG DRAWING 
NUMBER 
16 | | | RECEIVING TAPE PRINTER FPBIDMIO3| 


MANUFACTURERS WHEN REORDERING REFER T F 
CATALOG NUMBER SA 37099 aes 
CASE NO. 2 |oF case 
98517 NUMBER OF SHEETS | SHEET NO | 


LIST OF SPARE PARTS AND SUPPLIES 228 


REPRODUCED FROM MANUFACTURERS DRAWING NO.B59- 2D BUSHIPS NO. 
NUMBERS OF VESSELS: CV 31 TO CV40 INCLUSIVE 


APPLICATION: ELECTRICAL CHARACTER TRANSMISSION SYSTEM 
APPLIANCE: COMPLETE SYSTEM 


NAVY CONTRACT NO: NI40s~- 22698 
MANUFACTURER: TELETYPE CORPORATION 


> IDENTIFICATION 
=| E MANUFACTURER'S 
Go| & NAME DATA BUREAU 
S| 3 CATALOG DRAWING 
Z2\3 NUMBER 

B i) SCREEN MIRROR 98048 

MANUFACTURERS. [ees REORDERING REFER TO ORDER’ 

ATALOG NUMBER A 
CASE NOS |GATALOS mune 

98518 [NUMBER OF SHEETS | SHEET NO | 


LIST OF TOOLS 227 


REPRODUCED FROM MANUFACTURERS DRAWING NO. B59- 2DBUSHIPS NO. 
NUMBERS OF VESSELS: CV3I TO CV40 INCLUSIVE 


APPLICATION: ELECTRICAL CHARACTER TRANSMISSION SYSTEM 
APPLIANCE: COMPLETE SYSTEM 
NAVY CONTRACT NO: NI4O0s~ 2269A 
MANUFACTURER: TELETYPE CORPORATION 


alt IDENTIFICATION 

Pa MANUFACTURER'S 

ws) 2 NAME DATA BUREAU 

3 s CATALOG DRAWING 
y NUMBER 

17 | | | SOCKET WRENCH Tig 138-28 

18 | | | OPEN WRENCH /4 138-34 

19 | 2 | OPEN WRENCH 3/ig~ '/q 138-36 

20| 1 | scale 8 oz 138-55 

2i| 1 | scaLe 3202. 138-58 

22| 1 | SCALE 25 LB 2727 

23| 2 | OPEN WRENCH 3-7/6 438 

24) t SCALE 12 LB. 484) 

25| 2) TOMMY 6617 

26 | 1 | CONTACT SPRING BENDER 72003 

27| 1 | LOCKING BAIL FINGER HOLDING TOOL 72574 

28| 1 | LOCKING BAIL FINGER BENDING TOOL 72575 

29| 1 | HAND WHEEL 74903 

30| 1 | SPRING HOOK PUSH 75503 

31 | | | SPRING HOOK PULL 75765 

32] | | CAPSTAN WRENCH '/ig- iVq 

33| | | CASE FOR SMALL TOOLS 

34/1 | SCALE 4 LB. 

35| | | OPEN WRENCH V2 - 4 

36| 1 | CONTACT BURNISHER 

37| 1 | SOCKET WRENCH Va 

38| 1 | SOCKET WRENCH Sig 

39| | | ADJUSTING WRENCH 

40] 1 | CONTACT FILE 

41| 2 | OPEN WRENCH 3/g- %ig¢ 

42| 2 | OPEN WRENCH Va - S/i6 

43| 1 | SCREW DRIVER 

44| 1 | SET OF GAUGES .002"-.003"-.004"-.005"-.006' 

45/1 x 

46| | | SET OF GAUGES .025"-.030°-.040" 045"-.050" 

47| 1 | SET OF GAUGES .055"-.060"-.065"-.080" 


MANUFACTURERS WHEN REORDERING REFER TO ORDER 
CATALOG NUMBER SA 37099 
CASE NO. 4 |SATALOG 


96519 NUMBER OF SHEETS | SHEET NO | 


LIST OF SPARE PARTS AND SUPPLIES 


REPRODUCED FROM MANU! 


IFACTURERS DRAWING NQ. 
NUMBERS OF VESSELS: CV 3I TO CV40 INCLUSIVE 


APPLICATION: ELECTRICAL CHARACTER TRANSMIS! 
APPLIANCE: COMPLETE SYSTEM 
NAVY CONTRACT NO: NI40s-2269A 


228 
B59- 2D BUSHIPS NO. 


SION SYSTEM 


MANUFACTURER: TELETYPE CORPORATION 


Re z IDENTIFICATION 
bs 
=) MANUFACTURER'S 
we) NAME DATA BUREAU 
ES s CATALOG DRAWING 
| Lid NUMBER 

48/1 | SHOULDER SCREW 33-346 

48| 6 | NUT (J0-32 HEX.) 34-4 

so; 4 NUT (2-56 HEX.) ae 

sii 2 SPRING 35-13 

52| 8 | SPRING 35-27 

53| 4 | SPRING 35-72 

54/1 | SPRING 35-89 

65 | 2 | SPRING 35-99 

56/2 ‘SPRING EYE 122-102 

57 | 4 | MAGNET COIL M-2it 

58/6 | SCREW (6-40 x ¥%) 1026 

59/6 | SCREW (4-40x M4) 1oze8 

60 | 2 | PILOT SCREW ('4x 32) 100 

6 i] THUMB SCREW 04 

62 | 6 | SCREW (6-40 x 5/6) 160 

63 | 6 | SCREW (6-40 x va) N61 

eieé SCREW (6-40 X ¥ig) 76 

65/1 SHOULDER SCREW 1215 

66 | 50 | LOCK WASHER 2191 

67 | 10 | LOCK WASHER e3ee 

68 |36 | BALL 2451 

69| 4 | KEY LEVER SPRING 2565 

70| 8 | SPRING 2623 

71 | 28 | LOCK WASHER 2669 

72| 8 | SHIM 3458 

73| 12 | NUT (6-40 Hex) 3598 

ma) 4 ‘SPRING 3610 

75 | 10 | LOCK WASHER 3646 

76) 4 SPRING 4703 

7/4 ‘SPRING 4708 

7e| 2 | Lock WASHER 4052 

79/6 | screw 5446 

eo| 6 | NUT 5475 

81 | 4 | sword 6685 

e2| 2 | T-Lever 6686 

83/3 | PULL BAR 6692 

94| 8 | SCREW (10-32 x 2 HEX. HO) 6745 

85/8 | SCREW (6-40 X Sg HEX. HD) 6746 

86/| 6 | SHOULDER SCREW (6-40) 6800 

87| 4 | PILOT SCREW (4.40) 6801 

ee) 4 ew 6807 

a ee 
MANUFACTURERS WHEN REORDERING REFER TO ORDER: 
CASE NO. 5 {CATALOG NUMBER SA-37099 
OF CASE 
98520 NUMBER OF SHEETS 7 SHEET NO. | 


LIST OF SPARE PARTS AND SUPPLIES 229 


REPRODUCED FROM MANUFACTURERS DRAWING NO. B59-2D BUSHIPS NO. 
NUMBERS OF VESSELS: CV3I TO CV40 INCLUSIVE 


APPLICATION: ELECTRICAL CHARACTER TRANSMISSION SYSTEM 

APPLIANCE: COMPLETE SYSTEM 

NAVY CONTRACT NO: N 140s -2269A 

MANUFACTURER: TELETYPE CORPORATION 


IDENTIFICATION 


MANUFACTURER'S 
NAME | DATA | BUREAU 


DRAWING 


SCREW (10-32 X HEX. HD. 
SCREW (6-40 x Bey HEX. HO) 
TRIP LATCH 

FELT WASHER 

CAM SLEEVE DISC 

ROLLER 


STOP LEVER 

PULL BAR 

PULL BAR 
ECCENTRIC SCREW 
LOCKING PAWL 
RIBBON QUIDE 
PLATEN ROLL 6960 
CLUTCH THROWOUT LEVER 6971 
TYPE BAR BACKSTOP eo72 
MAIN BAIL LEVER e965 
MAIN BAIL SPRING eee 
CLUTCH SPRING 
FEED PAWL 


DRIVING CLUTCH 
ORIVEN CLUTCH 


2-2 --------- -- --- - ~~ - - - 8 -- 9 -- 8 -- 8 a0! QUANTITY 


CASE NO. 5 CATALOG NUMBER iSA- 37099 
|OF CASE: 96520 


a 
MANUFACTURERS fab REORDERING REFER TO ORDER: 


NUMBER OF SHEETS 7 SHEET NO 2 


LIST OF SPARE PARTS AND SUPPLIES 230 


REPRODUCED FROM MANUFACTURERS DRAWING NO. B59-2D BUSHIPS NO.” 
NUMBERS OF VESSELS: CV3I TO CV 40 INCLUSIVE 


APPLICATION: ELECTRICAL CHARACTER TRANSMISSION SYSTEM 
APPLIANCE: COMPLETE SYSTEM 
NAVY CONTRACT NO: NI40s -2269A 
MANUFACTURER: TELETYPE CORPORATION 
IDENTIFICATION 


MANUFACTURER'S 
DATA 


NAME BUREAU 


DRAWING 


ITEM 


NUMBER 
QUANTITY 


1 | Type Bar 

1 

1 “6 

1 . * 

Hi _ « 

Hi 7 

i * 

1 _ 8 

i ee 

i “8 

H “8 

H «8 

4 | SPRING 

5 * 

Py . 

4 . 

4 . 

‘ . 

2 . 

2 . 

1 | ROLLER JOURNAL 

1 | ROLLER 

2 | SPRING 

2 : 

4 | SELECTOR LEVER -RIGHT 
4 | SELECTOR LEVER -LEFT 
1 | CARRIAGE LOCK PAWL 
2 | PAWL 

6 | screw 

2 | SCREW 

20} sHiM 

1 | KEY LEVER -CENTER 
1 | KEY LEVER- UPPER 
1 PLATEN HANOLE 

1 | SCREW (8-40 X Ihe) 
1 | SPRING 

3| SPRING 

1 | PLOT screw 

1 | BEARING BRACKET 
4 | waSHER 

| shim 


WHEN REORDERING REFER TO ORDER: 
SA- 37099 


NUMBER OF SHEETS 7 SHEET NO 3 


LIST OF SPARE PARTS AND SUPPLIES 


231 


REPRODUCED FROM MANUFACTURERS DRAWING NO. B59-2D BUSHIPS NO. 
NUMBERS OF VESSELS: CV 31 TO CV 40 INCLUSIVE 


APPLICATION: ELECTRICAL CHARACTER TRANSMISSION SYSTEM 


APPLIANCE: COMPLETE SYSTEM 


NAVY CONTRACT NO: NI40s-2269A 


MANUFACTURER: TELETYPE CORPORATION 


ele IDENTIFICATION 
sul MANUFACTURER'S, 
we) 2 NAME DATA BUREAU 
mz 3 CATALOG: DnayinNe 
a NUMBER 
4) 1 CABLE CLAMP 71672 
'72 | | | CONTROL RELAY (assem) 72484 
173 | 2 | ORIVING Isc 72513 
174) 6 SPRING 72514 
75 | 2 ORIVING CLUTCH 72562 
176 | 2 | BALL BEARING 72644 
177 | 10 | SHIM 73427 
me) ROLLER 74010 
179 | 2 | SPRING 74018 
180] | | SCREW (ECCENTRIC SHOULDER) 74020 
te | 1 | BELL CRANK #1 74021 
ie2| 1 a5 Oe ee 74022 
es] 1 a - «3 74023 
ea) 1 = "44 74024 
feet | oe Fae 74025 
166 | 6 | LEATHER WASHER 74033 
187| 6 | SCREW (6-40 X Tyo) 74089 
tea | 6 | FELT WASHER 74085 
19] 1 T4133 
190] 1 74134 
tor} t 74135 
2) 1 T4136 
193] 1 74137 
194| 4 74170 
96) 4 74185 
96) 2 74199 
w7] 1 74202 
190 | 1 74203 
190] 1 74204 
200] 1 74208 
201] 1 74208 
202] 1 74207 
203] 1 74208 
t04) 74209 
208] 1 74210 
206| | 7421 
207] | ra2ie 
208] | 74213 
209] | 74214 
210; 1 74215 
au ' 74216 
MANUFACTURERS WHEN REORDERING REFER TO ORDER 
CASE NO. 5 CATALOG NUMBER 37099 
98520 NUMBER OF SHEETS 7 SHEET NO 4 


LIST OF SPARE PARTS AND SUPPLIES 
REPRODUCED FROM MANUFACTURERS DRAWING NO. 859-2p BUSHIPS NO. 
NUMBERS OF VESSELS:CV3I TO CV40 INCLUSIVE 


APPLICATION: ELECTRICAL CHARACTER TRANSMISSION SYSTEM 
APPLIANCE: COMPLETE SYSTEM 
NAVY CONTRACT NO: NI40s -2269A 


232 


MANUFACTURER: TELETYPE CORPORATION 


rR IDENTIFICATION 
sale MANUFACTURER'S 
roe NAME ___DATA "| BUREAU 
s/s CATALOG DRAWING 
=| 9 NUMBER 
2i2 [1 | TYPE BAR 74217 
23 | 1 oe 74218 
24/1 . ” 74219 
2is | ae 
26] 1 pe 
27) ahs 
28 | 1 eh ae 
29 | 1 ee 
220| 1 vee 
ili Meee 
222) 1 apes 
23/1 me 
224/ 6 | SPRING 
228| 3 | TYPE BAR BACKSTOP 
226| 2 | SPRING 
227 | 2 | DRAW STRAP 
228| | | SHOULDER SCREW 
229] 3 | CLUTCH- DRIVEN 
230| 1 | FRICTION SPRING 
231| 6 | SCREW (6-40 x 549) 
232/ 1 | GEAR 
233| 6 | SCREW (6-40) 
234| 1 | SPRING 
25 | 2 . 
236 | 1 .. 
237/ 2 kf 
238) 1 < 
239| 2 | THUMB SCREW (‘4 x 20) 
240| | | KEY LEVER- LOWER 
241| 6 | FELT WASHER 
242| | | PAPER ROLL SPINOLE 
243/ | | BALL BEARING 
244) 1 GEAR 
245| 2 | SPRING 
246) 2 . 
247| 2 . 
248) | 2 
249) 6 FELT WASHER 
250] 2 | SPRING 
MANUFACTURERS, WHEN REORDERING REFER TO ORDER: 
CASE NO. 5 |§p"eugs Nee 
98520 [NUMBER OF SHEETS 7 


SHEET NO 5 


LIST OF SPARE PARTS AND SUPPLIES 233 


REPRODUCED FROM MANUFACTURERS DRAWING NO. B59- 2D BUSHIPS NO. 
NUMBERS OF VESSELS: CV 31 TO CV 40 INCLUSIVE 


APPLICATION: ELECTRICAL CHARACTER TRANSMISSION SYSTEM 
APPLIANCE: COMPLETE SYSTEM 
NAVY CONTRACT NO.: NI405 - 22694 
MANUFACTURER: TELETYPE CORPORATION 


z IDENTIFICATION 
« Ec ae 
sul E MANUFACTURER'S 
ag z NAME DATA BUREAU 
=5/5 CATALOG| DRAWING 

= NUMBER L 
251 t ‘sTUD 76178 
262 | 2 | LOCK BAR LATCH SPRING 76295 
253| 2 | SPRING 76296 
254) 2 wi 76379 
2665/1 SPACER KEY LEVER SPRING 80392 

| | PLATEN CRANK (ASSEM) 80466 

10 | COTTER PIN 80516 

' FUNCTION BAK SPRING 80926 

' ‘SPRING 80946 

2 | SCREW 81596 

' SPRING 62463 

1 - 82999 

' CONDENSER 83054 

' DETENT SPRING 64695 

1 | SPRING 87402 

4 | SPRING WASHER eees7 

2 | SCREW 89234 

2 | SPRING 90260 

t LOCKING LEVER 90505 

2 | SPRING 90610 

2 | SCREW 90514 

2 F 90515 

' SELECTOR ARM 90516 

2 | SPRING 90817 

2 | LOCKING WEDGE 90518 

2 | SCREW 90519 

' APMATURE LEVER 90520 

10 | LOCK WASHER 90791 

= SPRING 91120 

4 | ROLLER 97S: 

1 | CAM SLEEVE (ASSEM.) 91265 

' RETAINING DISC 91266 

2 | STOP SCREW 91600 
264) 1 MOTOR 110V. AC. 925765 
265) 2 | SCREW 93130 
eee) 1 THUMB NUT 97499 
267/ 24/ PLATEN 97656 
268) 6 | RIBBON SHIELD 97666 

MANUFACTURERS WHEN REORDERING REFER TO ORDER: 
CASE NO. 5 |GATALQS NUMBER caubehaiedadllle 
98520 NUMBER OF SHEETS 7 SHEET NO. 6 


LIST OF SPARE PARTS AND SUPPLIES 


234 


REPRODUCED FROM MANUFACTURERS DRAWING NO.B59- 2D BUSHIPS NO. 
NUMBERS OF VESSELS: CV 31 TO CV40 INCLUSIVE 


APPLICATION: ELECTRICAL CHARACTER TRANSMISSION SYSTEM 


APPLIANCE: COMPLETE SYSTEM 
NAVY CONTRACT NO: NI40,- 22694 


MANUFACTURER: TELETYPE CORPORATION 


> IDENTIFICATION 
sai] MANUFACTURER'S. 
Bo| & NAME DATA BUREAU 
3/5 CATALOG’ DRAWING: 
bd NUMBER 
269) 6 | DRAW STRAP ‘97675 
290] | ‘SWITCH 97842 
291| | | DETENT LEVER 96293 
292) 1 DETENT LINK (COMPLETE) 
293) 1 PROJECTOR LAMP SOCKET 
294) 1 THUMB SCREW 
295/ | SPACER 
296) | SCREW 
297) | SHOULDER SCREW 
298) | THUMB SCREW 
299] 3 | ECCENTRIC BUSHING 
300| 3 | SCREW 
301) 2 | BOT 
302} 2 | SPRING 
303| 2 | SHIFT BAR 
304| 2 | SPRING 
305|) | | RECEPTACLE 
306) 2 | OW PLUG 
307| 2 | ONE QUART CAN KS7470 OIL 
308) 2 | ONE LB. CAN KS7471 GREASE 
ws) I GREASE GUN 
MANUFACTURERS [WHEN REORDERING REFER TO ORDER? 
CASE NO.5 [62 "Gage NUM began Sade 
98520 NUMBER OF SHEETS 7 


SHEET NO 7 


LIST OF SPARE PARTS AND SUPPLIES 235 


REPRODUCED FROM MANUFACTURERS DRAWING NO. B59- 2D BUSHIPS NO. 
NUMBERS OF VESSELS: CV 31 TO CV40 INCLUSIVE 


APPLICATION: ELECTRICAL CHARACTER TRANSMISSION SYSTEM 
APPLIANCE: COMPLETE SYSTEM 


NAVY CONTRACT NO: N 140s -22694 
MANUFACTURER: TELETYPE CORPORATION 


=, IDENTIFICATION 

25] E MANUFACTURER'S 

we] 2 NAME DATA BUREAU 

£3) 3 DRAWING 
s 

z\0 

30/0 ROLLS PRINTER PAPER 

311 | 8 | SLIDE HOLDERS 

312 | 40 | GLASS SLIDE 

313} 12 BELT 

12] 4 | PROJECTOR SCREEN 


MANUFACTURERS WHEN REORDERING REFER TO ORDE! 
CASE NO. 6 CATALOG NUMBER IsA- 37099 


OF CASE 
9852) NUMBER OF SHEETS | SHEET NO I 


LIST OF SPARE PARTS AND SUPPLIES 236 


REPRODUCED FROM MANUFACTURERS DRAWING NO.B59 2D BUSHIPS NO. 
NUMBERS OF VESSELS: CV 31 TO CV40 INCLUSIVE 


APPLICATION: ELECTRICAL CHARACTER TRANSMISSION SYSTEM 
APPLIANCE: COMPLETE SYSTEM 
NAVY CONTRACT NO: NI40s~- 22694 
MANUFACTURER: TELETYPE CORPORATION 


z IDENTIFICATION 
| = MANUFACTURER'S 
ae] 2 NAME DATA BUREAU 
e3) 5 CATALOG DRAWING 
= NUMBER 
314] 10 | ROLLS TRANSPARENT WEB 98145 
315/100 ROLLS PRINTER TAPE 8016! 
316| 48 | PRINTER RIBBON - BLACK 7836 
317| 24 | PROJECTOR LAMP 98318 
sie) 6 RESISTOR - 30 OHMS 80625 
319] 9 | RESISTOR-350 OHMS 77362 
320; 3 RESISTOR -!00 OHMS 88083 
321| 2 | RESISTOR-1050 OHMS (600-300-150) 90384 
322) 6 RED FILTER ASSEMBLY 105608 
MANUFACTURERS WHEN REORDERING REFER TO ORDER: 


CATALOG NUMBER - 
CASE NO. 7 |G ele 
98522 [NUMBER OF SHEETS | SHEET NO | 


LIST OF SPARE PARTS BOXES 237 


REPRODUCED FROM MANUFACTURERS DRAWING NO.B59-2D BUSHIPS NO. 
NUMBERS OF VESSELS: CV3i TO CV 40 INCLUSIVE 


APPLICATION: ELECTRICAL CHARACTER TRANSMISSION SYSTEM 
APPLIANCE: COMPLETE SYSTEM 


NAVY CONTRACT NO: NI40s- 22698 
MANUFACTURER: TELETYPE CORPORATION 


ary. CASE SIZE - INCHES WEIGHT - LBS. 
CASE CONTENTS 
NO. [PER | A, | 8 | C | CONTENTS) BOX ANO ITEM NUMBERS 
MeSseL|WIOTH |OEPTH |HEIGHT| ONLY TENTS 
* ' 30 24 24 54a 
2 ' ie 6 9 6 
3 ' 36 6 3 
4 i) is 6 6 '7 TO 47 INCL. 
5 i) 18 2 9 48 TO 309 INCL. 
6 i) Rd 1 7 12,310 TO3I3 INCL. 
¥ ' “B iT) 6 ‘314 TO 321 INCL. 


‘CASE | 1S SPECIAL IN THAT THE FRONT SIDE IS HINGED AT THE BOTTOM AND CASE 1S 
EQUIPPED WITH 4 HANDLES SEE FIGURE |. 


FIGURE | 


WHEN REORDERING REFER TO ORDER: 
$A 37099 


NUMBER OF SHEETS | SHEET NO | 


